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CHAmR I 



IMTROIXJCflON 

FROBUM 



Many of tbe economic and social problems vhlcb are constantly 
plaguing tbe advancenant of our society can be attributed partially 
to the inability of educators to solve tbe problems of low achievement 
and under acbieveuent in our schools* On Novenfljer 14, 196l, the Wall 
^yet Journal carried a front page article entitled "School Ihrop^^Oita" 
vbloh observed that "youtha not finishing studies create groidiig econo- 
mic probleme." 

In diaeuaelng reasons for drop-outs, Mr. honney. Director of 
Vocational Quidance for the Boston Schools, uas quoted, "Xn moat 
cases they (drqp-outa) have had a difficult time with their school 
work, have failed one or more times..." 

According to the Hatlonal Oomiiittee for Children and Youth, 
the majority of drop-outa ere labeled "alow leer^em." S^>ifever, 

20 - per cent of them are said by this comaittee to "possess 
•iq^rior intelligence.” 

fhe economic concomitants of autonatlcn and a large unedu- 
cated labor supply cemstitute a serious national problem with social, 
aconomic and political implications. Ih tbe Deeeniber 19^1 issue of 
Mu^tion D.S.A . , it was stated that "Tbe problem of tbe under achiever 
is deemed io be apecially impoartant becauee of the decline In oppor- 
tunities for unskilled workers end the rise (46 per cent in eight years 
prior to 1958 ) in occupations which may be classed as professional. 

It la estlmeted that by 15^5 the country will need twice as many scien- 
tists and engineers as it had in 19^." 

lu Quidonce for the Dhder Achiever with Superior Ability, an 
85 -page report published by the U. 8. Office of Mu^tiw,: t^ 
following findings are reported: 

!• Between 20 per cent and 30 per cent of able students in 
the nation's high schools and colleges do not achieve the full measure 
of success their abilities warrant. 

2. Mo one incisive factor identifies all under achievers. 

5* Marly training in the home and in the school is thought 
to be an Important factor affecting matters other than mental 



h«alth which detenaine suceeas or failure in school. 

tSs? .fSlS; SS SfT" 

,2. „ 

that the *•>« «P<»t recoemenaa 

f“ all t^rL **“* *•**”* ■« readiness lerela 

a'^wSS dl«erences within each Individual, 

HBIAXED RBSEABCH 

of data literature reveals a rather famlUar pattern 

or data related to drop«outa and under achievement. 

(2) differentiated between reasons given bv studeMta 
ropplng out, and those ^Iven for the same cases by counselors* 

;coSSn!?’‘i?a;Ss^^ SSSa^l “Talso®?^’1Jt^*t?“'’’?^*" 

ratas ne ^ Ka^toos and Sosners (10), who reported attendance 

La” 4iooo”|er^B^\S’^o^' iV° incones 

*’*' '*“* fanilies with 

n HL ' “wesponaine percentages for girls were 



and others (h) state*^t*^ i^ei<»rij!^h^^^®“ 

faction ftctors which reflect dissatis- 

difficulty in school are of nnjor Is^ortance. Fenty (la) 

to^oS^of“^J!" “® ^ 

took (8) rqiorted that failure was the major cause for 

smS^ * ®lMer relation- 

ftiiila ^ ***** **** early school leavers In his study he'’ 

frifJL'"®'* ®”'*® *“^* *" el“«ntaiy school, and 
cent had faUed in one or mors hl^ school subjects. Fourteen per 
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“"! !>*-)*«** 13 pel cent In t«o, 17 per cent in 
oSS 19 subjects. Delfiney (5) found 

in ™n? « eJ^u^jeSJ! ^ “Sh schools not falllna 

The chief causes of failure found by Carrotfaers ^ll x»>m> 

®“* “*■ ®«*»ol, Uek of student ^irt west 
atuden* **“ Student by teacher^ inability of the . 

atand-ino n* .**’* ®^®e®*ed, parental unconcern, cooeiiunity oisunder* 

*•“ •chool-8 inability tHeas^stSent 

aS*^' inflexibility of curriculum aid 

to *“* ”««* reported earS™ 

particularly the lack of student interest 

/HYf H their Sfcah stSd^r ^ 

the learning difficnltlee 
etudent ability and that J 6 per cent were due 
t condltiona for which the school was essentially responsible. 

considered the etudent of ability who 
In Mfi (5) reported that per cent of the 7177 drop-outs 

toJeU (7^ stSL^^^^ better-than-average laental ability. 

.L ®®“t of the children why make slow 

?^rL w superior intelligence, and points to such 

S Physical conditions. Melston (8), in his stuS 

distinl^JJf 13-year-olds of high intidllgence who were falling, 

foliovylng categories clinically: children with 
disturbing home conditions; reaction character fommtions; infantile 

Character, inSSdiT^^fSe^^^^^ 

He ^*e psychopathic states and earlypsychoses? 

aL^a learning imposed by such emotional 

states are more rigid than commonly believed. 

concluded that until potential drop-outs are 
:^ivldwlly helped to suceeed, schools collectively will fail 

^iut preven- 

cMl/^ftiLt understanding, sympathetic teacher who can help a 
Child realise the beet that is in him. 

seek to eiAL<$^ studies are descriptive and 

•!« n++*» the conditions surrounding under achievement. There 

^^e of that such studies have resulted in ne» or ext^ive 

use of methods or materials for academic remediation. Such school • 
eurveys ueuapv result in recom^Bdatlons of: ( 1) wfe^Se ^ 

In^^i <» (3) placement of students 

in remedial classes composed of numbers of "similar*' learning cases. 



3 



PURPOSE OP STUDY 



study to explore factors 

reiaxea to low achievement and under achievement in mathematics 
Question and to determine if there are individual levels of ahili- 

» respect to mathemBtlcs concepts. 

R was tint this exploratorjr phase vould lead to hypotheses 
which could he tested through extensive study* 

OBJECTIVES OP STUDY 

sought usw approsches to remediation in 

achievers and under achievers. The major 
oiDjectives of the study were to: 

in +«« the development of concepts 

in two mathematical areas at grades k ^ 6, ^ 

4.4 ^ Select three levels within the concrete-abstract con- 

tinuum for each stage of the development of the concept. 

3» Test the abilities of a group of low achievers and 
under achievers in mathematics to Ihnction with a concept at each 
Of three selected levels of the concrete-abstract continuum. 

h. Make an intensive analysis of each student using the 
case study technique. 

BIPOfHESES 

th. ftrnulated for tratlng in this study since 

locate prcAlems vhich would lead to 
hypotheses for further investigation. 



CL 








iiia#* 









CHAFEER II 
MEIHQD 



A. General Methods 

Beginning in September I965, the mathematics staff planned 
the sequence of mathematical ideas to be tested. Items were cons- 
tructed and pilot tests were administered at the P. K. longe Labora- 

University of Florida campus to a selected group 
Of 4 th, >th and oth grade students. Revision of the test items was 
completed by December I965 and plane were formulated for contacts 
with the Alachua County, Florida, School System for receiving permis- 
sion to begin the research at one of the elementary schools in 
Gainesville, Florida. 

A statement of the research objectives along with an 
application for cooperation and permission to conduct the research 
ijas submitted to the Alachua County Board of Public Instruction. The 
application was approved and J. J. Finley Elementary School was 
recommended by the Alachua County Assistant Superintendent. 

principal of J, j, Finley School was contacted confirming 
his cooperation and informing him that a visit to the school by the 

staff would soon be made to work out a satisfactory time schedule for 
the res.wch. 



The initial personal contact with J. J. Finley School and 
steff was made during the third week of January 1966. At that time, 
the mathematics education team, the project psychologist, and two 
graduate research assistants met with the principal in his office to 
p^n the details of the project. The principal agreed to permit 
the staff complete freedom regarding sample selection, access to 
school records, scheduling pupil interviews and tests, and assured 
the research staff that all teachers were willing to cooperate by • 
excu^ng students to participate and by making available any classroom 
records which were needed for the purposes of research data. 

subjects for the sample were selected from the fourth, 
fifth and sixth grade classqe, as these particular years are felt 
by the project staff to be the most IhdicatSvc'^of a child ®s trend in 
perfbrmance and possible need for remediation. 

The research proposed to study two groups; one groip of ten 
subjects defined as under achievers in mathematics and a second 
group -.of t^n students defined as low achievers* 
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of the ^ selection of each ©roup nas naae on the hasla 

bfeJ*^^ami^?»?!!-a f®'!? Stanford Achievement Test vhlch had 

*° ***® etudenta during the previous school year 

to the MMar^ itaff!" available 



of snbiaai^* '*^°J'^"8^c'l*e*’la vere used to determine the selection 
tics If ™8 considered an under achiever In mathema- 

average percentile score In mathematics 
e mulat ion and concepts vas two or more deciles below hie nra- 

» percentile average:. (Xhe Arithmetic Application section 
°f *^® *?8* «aa not Included since the scorL on thi. IwtL 

Inconslstentwlth the other two matheamtles 
portions that. wore used In the study.) ■*»««• <.*«.» 



Beroentiii ^ WBs considered a low achiever If his average 

f f*® w 8^*^ sections of the Stanford Test were at least 
two deciles below his present grade placement level. 



■iibi.M-D ®*JP“^*la“ ot selection was that all of the 

subjects be at least average In measured Intelligence. l.Q. scores 

*•“ subjects Cumulative Records, and "average" 

^ **”“ ®‘‘ <^558. p.te) table 



xtu .. i^68€irch Gssis'tctnts inlleially seleciiad studenta /nA 
JJ®* ““*«^®®W®vers and 23 low acMevewlr ^ taSliiUal 

ec»es $5SvlSta*bhc*w J?®8* students whose achievement 

scores provided «he best approximations to the selection criteria. 



S*“i *«">Ple selected by the staff for the research 
th* inu aAhf Students (13 In the under achiever group and 12 In 
“““r*’' «'°“P>* A8 earlier, tuTgrouprof tm 

a — --*® ” -** desired, but a larger sample vas chosen to insure! 
4. 'sot that a student may have 

“*■ f®** some reason 

s?a of the research. Two students chosen for the final 

of^i*atiaJUw?S" ®o*>ool, leaving the final sample size 

Of 23 students (12 mathematics under achievers and 11 low achievers) 



*t® Prlncl^r^o c»tertS*thr^^eVtacn^![de“, 

?teiJ“JSlM M “““« P®'“l®«lon to include 



ftinnif Student *8 parents 

along with a form to be checked by the parent, either approving or 
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disapproving of his child *s participation in the study. This form 
also requested the parent to check the time which would be most 
convenient for a home interview. The home interview was to be a 
required facet of the study and is described in the Psychological 
Evaluation Procedures. 

All but two permission forms were returned by the parents 
within two weeks, and no forms were returned with negative replies. 
Parent cooperation was most commendable. 

A research assistant contacted each subject *s parents and 
scheduled the home interview appointments. It was predicted that 
the home Interviews each would require more than one hour of tiisie. 
Hence, the home visits were scheduled to provide a maximum of eon- 
venience to the participating parents. 

B. Mathematics Methods 

Two areas of mathematics education were selected for study 
They were linear measurement and place value. Linear measurement 
was selected because its development in school programs is ofben 
tocidental and hence, it was felt that the student's concepts in 
this area might be weaker. 

Place value is basic to the development of skill in the 
four fundamental operations. It was felt that testing in this area 
would be a necessary preliminary to later testing of the operations 
when the study is continued. 



The staff studied the area of linear measurement and 
identified the following sequence of ideas! 



1. Cooqparison of length 

a. vocabulary 

b. non-uniform units 

c. conservation 

d. transitivity 

2. Concepts of linear measure 

a. arbitrary units 

b. comparison of units 

c. standard units 

d. commensurability 

e. approximation 

f. precision 






iii 






Construction end Ifee of Ruler 

a. zero aa the origin 

b. origin adjustment 
0 . uniform units 

fl. ordinal Idea • of units on a ruler 



foU<«,i,«®S:4SiSce <^tmzlnB the 

!• Counting 



8e 

h. 



^ tens 

counting by jproups of tens and ones 



2, Grouping 



&• 

b. 

Ce 



efficiency created by grouping 

““?**■ *“^"8 8'‘>“P» to the niiiA>er 

digit to be changed vhen additional groutia ere given 



3* Nuoiber •• Numeral 



a. 

be 



fownlng niwral when nuafbera of thlnga are given 

thlngawhen n^ral la 

c. reading numerals 

formi^?rt“onteeriweu“^tS%f identified and ite« 

pictorial (c) abetract or vSrtal- 
tSSiitrt: ^ acfmitlena for thla atudy. the folioiSg we 

«odel^;Lw aSTcTldTSSUuUXtte*^^^ 

(b) An item was 8emi«aconcrete vh^n "HiMa mm 4 >am 4 .ii 
as a model in the pictorial Svei «u?S .!*^ naterlal vas presented 
drawing, picwiai level, such as, a photograph or a 

^ atatract when tba material waa oreaentM ♦ 

vertall, without any phyaical model to a..irt“£e“!;bjS^!"**“ 

three\^L *•“'« 

levels vitMm tfL concrete-abstract continuum, mie same three 

* construct three tests on place value 
Appendix (A-F)for samples of the tests. * 




IMS administered orally by the examiner and the student 

answers which were recorded by the examiner. 

Each test reQ,ulred between 15*30 minutes of the student's time. 

were responses 

were recorded by the examiner \then a test was completed, the 

hie in^resslons of the student 'sTerforimce and 



k - Student definitely has the concept. 

3 - Student probably has the concept, 

2 - ^udent probably does not have the concept. 

1 - Student definitely does not haws the concept. 



4 » 4 «« 4 . 4 .^ linear measurement was administered 

®»i® required four days of scheduled testing. 
+L 5 etudents had completed the abstract test of measure- 
^ce value^^^* testing was repeated using the abstract test of 



testing was the semi-cfyncrete teats of 
wa^em^ place value. These follow, ed by one week the abstract 
^ 2 5®*® measui'ement test was administered 

present the models. This 



^ present the aeml>conerete teat on place valae, photo- 
“J* °f tunaiea of sticks. Xhese photoeraphs were 
T* *5^ ?*«f«“t as each question was asked by the examiner. 

5* ®* Pol“* that within the concrete-abstract 

? «®“eeP* th«re are a multiple ntmjber of levels. Xhe 
itself”^ continuum and la a continuum 

iXifi **‘® P®*®!^**!* «®»» of forming a pictorial 

. P*“ *•“ semi-concrete cycle of testing was comleted. the 

tests wera administered. Kits of materials were developed 
so that the three examiners would present the aame*^ 
Mtwlal far each item when testing. Because of the need to 
p^te mre msterlals and keep the kits in proper order, the time 

*^® ***** l»«»8»ea* It Is ^sslble that thetlme 
Increase Is a reason for this type of test not being favored In a 
comprehensive diagnostic tasting program. 
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C. psychological Method! 

procedure follTOed for colleetlng the paychological and 
aubjecte of thla atudy vaa a anodificd caae 

eBuployed in ordex* to eatablish a data pool. 
This technique is described by Shont* (I5). ■ 

”It sometimes happens that case material is collected for 
pulses that cannot be par^leularlaiid in advance. Investigators with 
an interyt in special phenomena may exert efforts to collect case 
study information for later analysis, but they may not have in mind 
the exact approach that will be teken to their data once the data 
become available. They simply accumulate a type of information that 
Igelr professional Judgment suggests will be useful and valuable to 
thCMelves or others when a sufficient amount of it has been obtained 
\P»rp) 



II 



V .* - present study was established on the 

basis of both objective and subjective Information gatliered from 
the following sources. 



CteJoctive Data 



Cummulative Records: This source of data was slnmly 
the cummulative folders maintained on each student by the school. 

^ «;*4 ^ California Personality Inventory (CPl): This is a stan- 
dardized personality inventory. It was administered la a group 
testing altwatlon at the beginning of the study. 



4. ^ Weci^ler Intelligence Scale for Children (WISC): This 

atanda^lzed teat of Intelligence was administered to each child 
individually by the staff psychologist. 

4. Teachers Rating Sc 4 )i]e of Pupil Adjustment: Thla scale 
was distributed to each teacher individually by one of the project 
aaalatants, and later retrieved by the same person after the teacher 

had completed the forms. Like the CPI, this scale is a standardized 
measure. 



Subjective Data 

1. Paychological Cbssrvation: The project psychologist 
8ubj9ctlve obsew&tions of oach chlld^ after which he proceeded 
to fill out a Behavior Cbaervatlon Cuide (BOO- See Appendix 0), 






WB8 Mkrf"to aJJttituettt Of the eidijecte. Beoh rabject 

vas aBkea to respond to a Btatement (Appendix H.) vhich dealt with 

'!i* ®5°?* ®»ile iMtnment Sai 

tered after the adnlnifitration of the WI8C. ** 

each tMcw ^ graduate asaiatant Interviewed 

^on teacher participating in the atudy. Ihfonitttion tmn 

from each teacher reoardiM hmv» ^rormation was gathered 

aaace and gSI betoJio^ -tudenta, auch ao, academic perfor- 

hone ftV eooit ^ graduate aaaistant went to the 

to^ach /?? Peraonally Interviewed at leaat one adult 

m each hmt. The adult interviewed in moat eaaea was one or both 

parents. Information was collected, auch aa 

general aocio-economic status, parental aee edueflt< 4 ftn xj 

and family harmony. porenwi age, education and occupation. 
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CHAPTBR III 
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A* Nithenstict 



■ >mnn *‘ 4 *’ *•* *° **■* *•» abtutlw ox 

1 aehievieM and under aehlavam in uatheoatlen to 

Scto^nbatr^^L* “* S®** **"** ■* 1*®**<1 the con- 

inaivldual prograna of rSediatlon 
«»" »t»a«t vould be the 

-SSL *»“ abllltiee of the atudentS Sf^hM 

leSrie Sf^ cSSttoSL! •* ““*■ *** *'*- 

®*“* ^ • »«WB< y vm ACHavBBS* scorns cn 

BJraSRBIT ABSTRACT LEVELS OP THEXIMEAR 
MEASUREMENT TEST 



Student 



/ 


Abitvaet levels 




Abatraet 


SeiBl«Concrete 


ConciTi 


1.4 


2.6 


2.7 


1:9 


2.9 


3.2 


2.5 


3.6 


3.5 


2.9 


3.7 


3*5 


2.5 


3.4 


3.8 


1.6 


2.3 


2.7 


2.1 


2.6 


3.0 


2.4 


5.2 


3.7 


3.1 


3.6 


3.6 


5.1 


3.6 


3.8 


3.5 


3.2 


3.9 
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Recell that firom Chapter II, the following scoring system was used: 

4 - Student definitely has the concept 

^ - Student probably lias the concept 

5 ** Student probably does not haw the concept 

1 “ Student definitely does not have the concept 

Hence, a mean score for a student ©n any test of between 
2.0 and 3*2 was interpreted as a case where the student probably 
could function effectively at that level of the continuum on that 
conceptual area. 

Thble 1 shows that four (4) of the low achievers probably 
could function at the abstract level of lln^^ar measurement, eight (8^ 
could function at the semi-concrete level, and all of them could 
function effectively at the concrete level. 

!Cable 2 shows that six (6) of the under achievers probably 
could function at the abstract level of linear measurement, eleven 
(11) would function at the semi-concrete level, and all of them could 
function at the concrete level. 





TUble 2 - MEANS OF UNDER ACHIEVERS' SCORES ON 
DIFFERENT ABSTRACT IEVEIjS OF ^ LINMH 
MEAStHffiMBNT TEST 






Abstract Iievela 




student 


Abstract 


Semi-Concrete 


Concrete 


1 


2.1 


2.9 


3.6 


2 


1.8 


2.6 


5.4 


3 


2.1 


3.3 


3.6 


4 


3.2 


5.8 


5.8 


5 


2.3 


2.9 


5.4 


6 


2.6 


3.1 


5.6 


7 


3.2 


3.2 


3.7 


3 


2.9 


5.2 


3.6 


9 


3.1 


3.J 


3.6 


10 


3.4 


3.5 


3.9 


11 


3.1 


5.0 


5.8 


12 


2.6 


5.5 


3.8 
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Indicates the laeans of scores for each group on 

linear measurement test by actual grade 
«5 the sixth grads students probably 

co^d function on the abstract level and the fi:Pth grade under 

®?i also, Qo<srever^ the fifth grade low achieves and 

, fourth grade students probably could not function on the 
ftDStrftcic levels 



!l^ble 3 - MEANS OP SCORES BY ACTUAL 

dRABE FOR BOTH GROUPS ON LINMR 
MEASUREMENT 



Actual 


Achievement 


Abstract Levels 


Grade 


Group 


Abstract Semi-Concrete 


h 


Low 


2.1 3*2 




Uhder 


2.3 3.1 


5 


Low 


2.1 2.9 




Under 


3.0 3.2 


6 


Low 


2.8 3.2 




Uhder 


3.0 3.3 


Total 


Low 


2.^^ 3.2 


Group 


Uhder 


2.7 3.2 



Concrete 



5.2 

3.6 



3.6 

3.8 



3.^ 

3.T 



means of scores for each group on 

the different abstract levels -of the linear measurement test by the 
achievement test grade in mathematics of the students. Note that 
if the Students had a fifth or sixth achievement test grade in 
^thSMtics^ or fourth grade and under achieving, they probably could 
rtsnctlon on the n1)6t3nBLCt lovel of llncfir noasuronuBiite 



^ ^ SCORES BY ACHIByEMEWT 

TEST GRADE IE MATHEMATXCS FOR BOTH 
GROUPS OR LINEAR IS^SUREmiT 



Achievement 

Test 

Grade 


Achievement 

Group 


Abstract 


Abstract Levels 
Semi-Concrete 


Concrete 

mmm 


2 


Lor 






Uhder 


2.2 


2.9 


3.5 


3 


Low 


1.9 


3.0 


3.1 




Ghder 


2.0 


3.0 


5.5 


4 


Low 


2.4 


3.1 






under 


2.9 


3.9 


3.7 


5 


Low 


2.9 


3.4 


3.B 




under 


3.0 


3.3 


3.S 


6 


Low 


mBmm 


Kjmm 






under 


5.2 


3.2 


5 7 



icesttlti of the place value teete are analyzed In a like 

Z^ k to that for linear «eaaure»ient. 

fj^hle 5 and ^hle 6 abov the means of the scores for each student on 

5, it can be noted that four(^^) 
probably could function at the abstract level 
and all at the semi-concrete level of the place value concepts tested. 

J^om Table 6, it can be noted that six (6) of the under achievers 
probab^ could function at the abstract level and all at the semi- 
con<^^e ^el of the place value concepts tested. This place value 

^ linear measurement result, since all could 
probaw function on the semi-concrete level of place value, while 
four (4) probably could not function on the semi-concrete level of 
linear measurement. 
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different ABGTHftCT DEVEILS 0? 
THE FIACE VAWB TEST 







Abstract Levels 




Student 


Abstract 


Seni-Coucrete 


Concrete 


1 




3.^^ 


3.5 


a 


1.6 


3.3 


3.6 


5 


2.3 


3.8 


3.8 




3.6 


3.8 


3.8 


5 


2.6 


5.9 


3.95 


6 


1.2 


3.1 


3.4 


T 


2.0 


3.0 


3.7 


8 


3.6 


3.8 


3.8 


9 


2.5 


3.9 


5.9 


10 


2.9 


i^.0 


4.0 


n 


3.95 


4.0 


3.95 



flable 6. MEAIG OF UNOSR ACHIEVERS* SCORES 

OR mFmms Assmcr ievels 

OF THE HACE VALUE TEST 



Abstract Levels 



Student 


Abstiract 


Semi-Concrete 


Concrete 


X 


2.0 


3.4 


3.0 




2.1 


3.3 


3.7 


3 


1.4 


3.3 


3.4 


4 


3.3 


3.9 


3.8 


5 


2.2 


5.7 


5.9 


6 


1.9 


3.9 


3.93 


7 


3.1 


4.0 


3.95 


0 


2.4 


5.9 


3.9 


9 


5.1 


3.9 


4.0 


10 


4.0 


3.8 


4.0 


11 


3.0 


3.8 


3.8 


12 


5.95 


4.0 


4.0 
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Tibbie 7 ond T^Bble 8 present cin analysis of place value 
by actual grade and achleveiiAent test grade in jaathematics. If 
a student of this study is in the sixth grade, he probably can 
function at the abstract level of place value* However, If the 
achievement test grade is used, a fifth or sixth test grade would 
indicate that the student probably could function at the abstract 
level of place value. 

The value of this type of analysis can be realized if we 
observe the performance of individual students. Observe from 
Table 1 and Table 5 that students nos. 1 and 6 probably could 
function only on the concrete level of linear measurement. How- 
ever, these two students probably could function on the semi- 
concrete level of place value. 

Student no. 2 of the under achiever group is the only under 
achiever who probably could not function at the semi-concrete level 
of linear measurement. However, this student probably could function 
at the semi -concrete level of place value. 



Table 7 - MEANS OF SC(»ES BY ACTUAL GRADE 
FOR BOTH GROUPS ON PLACE VALUE 



Achievement 



Abstract Levels 



Grade 


Group 


Abstract 


Semi-Concrete 


Concre 


h 


Low 


2.2 


5.6 


3.7 




Uhder 


2.2 


3.5 


3.7 


5 


Low 


1.9 


3.5 


3.7 




Under 


2.6 


3.9 


3.95 


6 


IK3W 


3.0 


3.7 


5.9 




Under 


3.8 


3.9 


3.9 


Total 


Low 


2.5 


5.6 


3.8 


Group 


Under 


2«.S 


3.7 


3.9 
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Table 8 - M£MS OF SCORES BY ACHIEVEMENT TEST 
GRADE IN MATHEI^TICS FOR BOTH 
GROUPS ON PLACE VALUE 



Achievement 

Grade 

Level 


Achievement 

Group 


Abstract Levels 
Abstract Semi-Concrete 


Concre 


2 


Low 










under 


2.1 


3.6 


3.9 


3 


Low 


1.8 


3.5 


3.6 




under 


1.8 


5.3 


3.6 


k 


Low 


2.4 


3.5 


3.7 




Under 


2.6 


5.9 


3.9 


5 


Low 


3.2 


3.9 


3.9 




Under 


3.5 


3.9 


3.9 


6 


Low 




w»mm 


mmm 




under 


3.1 


3.95 


3.98 



B. Psychological 

After the data pool vaa eatabiished the decision ^^ma 
made to analyze the data by comparing the low and under achievers 
on each of the Individual sources of data. These comparisons 
yielded the following Information: 

Objective Data 

1. Cumulative Records: These records did not prove to be 

a satisfactory source of data. In each case the information included 
in these records was sketchy and incomplete and as it happened ^ any 
useful information that was contained in them was eventually obtained 
from one of the other sources. 

2. California Personality Inventory: Table 9 presents the 
mean scores for the low and under achievers on all sub*scales of 

the CPI, as well as the personal, social and total adjustment scores. 





liable 9 . *MEANS FOR LOW AND UNDER ACHIEVERS ON ALL 

SCALES OP THE CALIPOHNIA PBRSONALITy INVENTORY 





Low 


Uhder 




Achievers 


Achievers 


Self Reliance 




*18.55 


Personal Worth 




59.00 


Personal Freedom 


51.56 


59.16 


Belongingness 


51.81 


47.66 


Withdrawal 


58.18 


54.16 


Nervous Symptoms 


I18.65 


58.55 


Total Personal 


41.81 


44.16 


Social Standards 


55.00 


61.66 


Social Skills 


58.65 


50.58 


Anti-Social Tendencies 


5c 09 


24.00 


Fhmily Relations 


42 .L^> 


45.41 


Occupational Relations 


40.90 


55.00 


Community Relations 


52.72 


50.41 


Total Social 


58.18 


44.58 


Total Adjustment 


59.09 


45.85 



* None of the differences were significant. 



An inspection of Table 9 reveals that the personal, social 
and total adjustiisent of both groups are below the none average of the 
CPI standardization group. The major problem i of the loir achievers 
appear to be a lack of social skills, rather strong 
tendeneiesj and a high degree of nervous symptoms , ^eir hlfijiest 
adjustment scores, on the other hand, were obtained in the areas 
of & sense of persona l worth, low withdrawal tendencies, and hlah 
social standards. 




The major prehlema of the under achlevere . as Indicated by 
the CPI, were a ^ck. of pei^onaX freedom and very strong anti*social 
tendencleB . The higheat ad.lustment e cores wew ObtaTncd 
jjndcr achleyere in the areas of a sense of personal worth , low 
withdrawal symptoms , high social st andards and good occupational 
relations . ' ' ' ' ■■ 

When t-test of the means between groups were ran, none of the 
differences were significant. 

It should be kept in mind that the highest adjustments 
scores obtained by the members of these two groups are only high 
in comparison to their other scores , but still do not suggest 
outstanding adjustment when compared to the CPI standardizing sample. 

5. Wechsler Intelligence Scale for Children (WISC): 

Because of the limited time alloted for administration of the WISC, 
only four of the performance scales were administered to the subjects. 
The performance and total IQ's were obtained by Wechsler 's (16) 
prorating techniques. 

Table 10 presents the scale score means for the low and under 
acM^vers on each of the WISC sub**scele tests administered. 



Table 10 - SGAIilE: SCORE MEANS FOR LOW AND UNDER 
ACHIEVERS ON ALL SUBSCALES OF THE WISC 





Low 

Achlevere 


Under 

Achievers 


P 


Information 


11.36 


15.41 


.01 


Comprehension 


11.63 


14.50 


.01 


Arithmetic 


11.18 


11.25 


NS 


Similarities 


11.54 


14.50 


.01 


Vocabulary 


11.63 


14.83 


.01 


Picture Completion 


11.70 


12.72 


NS 


Picture Arrangement 


10.80 


12.45 


NS 


Object Assembly 


9.50 


12.34 


.05 


Coding 


12.10 


14.36 


.05 




An Inspection of ISable 10 reveals a significant difference 
between the means of the low and under achievers on information, 
coajrehenslDn, similarities, vocabulary, object assembly, and coding, 
with no differences noted with regard to arithmetic, picture completion 
and plctarc arrangement. 

presents the WI6C verbal, performance and totax 
IQ s for the low achievers and Table IS presents the same data for the 
\mder achievers. 



Table 11 - VERBAL, PERFORMANCE AND imL 
IQ’S FOR LOW ACHIEVERS 



s 






T(n»10) 


1 


92 


97 


94 


s 


123 


127 


127 


5 


115 


# 




h 


100 


108 


104 


5 


116 


127 


123 


6 


92 


78 


84 


7 


97 


83 


90 


8 


119 


113 


117 


9 


108 


97 


10? 


10 


110 


111 


112 


11 


129 


155 


134 


M m 


109.18 


107.40 


108.80 



*Due to extraneous circumstances the performance test was not 
administered to siA}Ject number 3. 



Teible 12 - VERBAL, PERPOHMARCE AND TOIEAL 

iQ<s for under achievers 



, ® 


V(N« 12 ) 


P{Nall) 


T(N= 11 ) 


1 


134 


121 


131 


2 


105 


115 


109 


3 


1X0 


ll 4 


113 


4 


140 


132 


140 


5 


ia8 


# 




6 


108 


100 


104 


7 


143 


127 


138 


8 


116 


ll 4 


117 


9 . 


134 


113 


126 


10 


143 


120 


135 


11- 


115 


143 


131 


M « 


125.91 


121,00 


125.63 



#Due to extraneous circumstances the performance test was not 
administered to subject number 5. 
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Table IJ presents the mean verbal, performance and total IQ*s 
for low and under achievers along with the results of tests of the 
significance of the difference between these means. An examination 
of TSble 15 reveals significant group differences between verbal and 
total IQ-s, but not between performance IQ. 



V 

P 

T 



IS FOR LOW AMD UNDER 


ACHIEVERS 




Low 


Under 




Achievers 


Achievers 


P 


109.18 


125.91 


.01 


107.40 


121.00 


MS 


108.80 


125.65 


.01 



k. Teachers' Rating Scale of Pupil Adjustment: Table Ik 

presents the teachers* mean ratings of the subjects on the Rating 
Scale of Pupil Adjustment. Each subject was rated on each factor 
(emotional adjustment, social maturity, happiness, etc.) on a five- 
point scale from 1 to 5 for a total possible rating of 45 points. 

The higher the score, the more positive the teacher rating. It may 
be seen from an Inspection of Table l 4 that the teachers consistently 
rated the under achievers higher than the low achievers with the two 
exceptions of aggressiveness and irritability. The mean total ratings 
of the teachers of the loti and under achievers were ^5.18 and 56. 08, 
respectively. 

Subjective Data 

l . Psychological Observation: The project psychologist 
used the occasion of the administration of the msc and How I See 
Myself and Pamily Essay (HISMP) to make a subjective evaluation of the 
subjects behavior. 
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f^ble l4. MEAN TEACHER RATINGS OF LOW AND 

UNDER ACHIEVERS 





Low Achievers 


Under Achievers 


Emotional Adjustment 


5.72 


3.91 


Social Maturity 


5.18 


5*66 


Happy 


4.18 




Aggressive 




4. in 


Emotional Security 


3.90 


1^.00 


Motor Control 


5.81 


k.oo 


Irritability 


h,09 


3.91 


School Adjustment 


2. 5^ 


3.91 


School Conduct 


2.27 


3.83 



Following each administration of these two instruments the 

r sychplogist proceeded to fiEout a Behavior Observation Guide (BOG) 
Appendix G ) which was modified from the guide suggested by Watson 
(15)* Besides checking the appropriate descriptive categories listed 
on the BOG, the psychologist made pertinent notes on each subject. 
Later, the information from these observations was analyzed in terms 
of comparing the low and under achievers. 

The subjects* responses to the HISMF essay-type question 
proved to be a disappointing source of data. The subjects' written 
statements were short, superficial and factual. It was hoped that 
this device would reveal to some degree the nature of the subjects* 
personal adjustment and family relationships. Unfortunately, such 
was not the case. Consequently, the HISMF data was not considered 
at length. 

A comparison of low achievers end under achievers from the 
data obtained from the psychologist's observations was made by taking 
the following steps: (l) The BOG data Including the psychologist's 

notations for each subject were independently and carefully con- 
sidered in an attempt to discover any outstanding behavioral charac- 
teristics or patterns that might have been noted in' regards to the 
subjects at the time of the observation. 




( 2 ) on the bases of these considerations an interpretive 
pawgraph vas written which constituted a description of each subject 

( 3 ) from an analysis of these paragraphs a brief statement was cons- 
tructed which, in the opinion of the psychologist, delineated the 
iiiOSt outstanding characteristic of a subject as observed from his 
behavior. 

Table 15 presents these brief statements for each subject. 

It may be seen from an elimination of Table 15 that, even though 
the psychologist did not know which group a given subject was in 
when he constructed these statements , when the statements are compared 
there is a fairly consistent differentiation that can be made between 
the two groups in terms of the amount of anxiety manifested. Further- 
more, it is consistent with the results obtained from the CPI, that 
the psychologist observed some form of adjustment difficulty in all 
but five of the subjects. 



TSble 13. PSYCHOLOGIST'S CHARACTERIZATION 

OF EACH SUBJECT 



Low Achievers 



Uhder Achievers 



Appropriate Behavior 
Appropriate Behavior 
Slightly Anxious 
Feelings of Inadequacy 
Feelings of Inadequacy 
Feelings of Inadequacy 
Rigid 

Very Disorganized 
lethargic 
Tense, Withdrawn 



Very Anxious 
Withdrawn 



Feelings of Inadequacy 
Very Anxious 



Appropriate Behavior 



Appropriate Behavior 



Very Anxious 
Very Anxious 
Withdrawn 



Very Anxious 
Very Anxious 









tiiiiikiiUiiM) 



mm 









2. Teacher Interviews: The Interviews with the teachers 
yielded information very much like that gained from the teachers^ 
ratings. The teachers consistently characterized the low achievers 
as being poor students, as having more personal problems and as being 
less well socially adjusted, while characterizing the underachievers 
in the opposite manner. 

3. Parent Interviews: The parent Interview results 
revealed the following combination of subjective and objective data: 

A* Siblings: The low Achievers had an average of 2.1 siblings 
living in the home and the under achievers had an average of 1.8. 

The range of siblings living with the low achievers was 1 to 4 and 
with the under achievers 0 to 2. The modal nuoiber of siblings for the 
underachievers was 2 and for the low achievers 5. 

b. Parents' age: The mean age of the low achievers' fathers 

was 41.7, for their mothers 39.4 and for both parents 40.5, The 
age range of the low achievers' parents was 32 to 55. 

The mean age for the under achievers' fathers' was 4o.4, for their 
mothers 3^.2, and for both parents 39*0. The age range of the under 
achievers' parents was 30 to 57. 

c. Occupations and Interview Evaluation of Homes: The standard 
of living and occupational status of all of these families, as Judged 
by the research assistant making the home visits, was above average, 
and Judged by the same person in terms of socio-economic factors to 
be in the middle and lotfer upper class. Almost all of the parents* 
occupations In both groups could be classified as professional, 
including physicians, university professors, attorneys and business 
owners in each group. 

d. Attitude of Parents: The project psychologist and research 
assistant attempted to evaluate the attitude of the parents towards 
their children from the type of statements the parents made during 
the interview* Although there were a few cases where the parents* 
statements clearly left one with the ingress ion that they felt 
strongly positive about their children, the general conclusion drawn 
from this evaluation was that, by and large, most of the parents inter- 
viewed were expressing a marked ambivalence in their attitudes towards 
their children. Several parents stated that they found it very 
difficult to communicate with their offsprings. The comment was often 
made by the parents that they had little in common with their children, 
and qja^'46 often the children spent a good deal of time with someone 
other than the parent. 
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Bevlew of the intewiew transcripts also revealed a rather 
large niariber of "critical events" having occurred in the life of 
the subjects in both the low and under achieving groups* The 
folloviing are offered as exaimples of this: 

Case V: Parents divorced* Children live with father because 

mother has been declared unfit* She has record of several arresi>s. 
and has recently Just gotten out of jail. 

Case W: Child's father is psychotic patient* 

Case X: Subject's brother is patient in mental institution. 
Father does not communicate with nor engage in activities with other 
children. 

Case Y: Mother stated she has never liked children very much, 
including, until quite recently, her own* She feels that she is 
beginning to like her own a little more now, and believes that she 
will start being a better mother than she has been in the past. 

Case Z: Parents have always treated children rather badly, and 

at present einploy severe corporal punishment upon little provocation. 

The only factor gleaned from the interviews with the parents 
that differentiated the two groups \iafs with regard to the stress 
that the parents placed upon school grades and plans for college 
attendance* Only one pair of the low achievers parents said that they 
stressed school grades and college preparation, while eight pairs 
of the underachievers* parents answered this question affirmatively. 












CmPTER IV 
DISCUSSIOI? 



A. Mathematics 



The major mathematics objectives of this study uere: 

1. Formulate a flow chart for the development of 
concepts in two mathematical areas at grades 4<>6. 

2. Select three levels within the concrete -abstract 
continuum for each stage of the development of the concept. 

3 . Test the abilities of low achievers and under 
achievers in mathematics to function with a concept at each of 
three selected levels of the concrete-abstract continuum. 

These objectives have been accomplished. The flow 
charts were developed for the areas of linear measurement and 
place value. Within each area three levels of the concrete- 
abstract continuum were identified for each stage of the develop- 
ment. These levels were a) concrete^ b) semi-concrete, and c) 
abstract. 



The tests were administered to a group of low achievers 
and under achievers in mathematics from grades 4 - 6 . The results 
as presented in Chapter III suggest that the students of this 
study do vary in their ability to function at the different 
levels of the concrete -abstract continuum for each mathematical 
area tested. That this variance in abilities depends on the 
mathematical area tested can be noted by analyzi^ the results 
for each group. 

In the low achiever group, students U, 10, and 11 could 
probably function on the abstract level for both mathematical 
areas; however, student 9 could probably operate on the abstract 
level of linear measurement and the semi-concrete on place val».is, 
while student 6 could probably operate on the abstract level of 
place value and semi-concrete level of linear measurement. Students 
1, 6 end 7 could probably function on the semi-concrete level of 
place value, but only on the concrete level of Ijinear measurement. ) 
Students 2, 3s 5 could probably function on the semi-concrete 
level in both areas . 



i 
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Hence ^ It vould seem thet the ability to operate on the 
different levels of these two mathematical areas does not follow 
a consistent pattern for the low achievers^ but rather it is 
an Individual problem, which must be identified for each student. 

If the under achiever grotip is analyzed in a like manner, 
we find a similar pattern of variation. Students 4 , 7, 9, 10, 
and 11 of this group could probably function on the abstract level 
of linear measurement and the semi-concrete level of place value, 
while student 12 could probably operate on the abstract level of 
place value and the semi-concrete level of linear measurement. 
Student 2 could probably function on the semi-concrete level of 
place value and the concrete level of linear measurement. Stu- 
dents 1, 5> 5 end 6 could probably function on the semi-concrete 
level for both mathematical areas. 

As with the low achiever group, the under achiever 
group presents individual problems as to their abilities to 
function on the different- levels of the continuum within these 
two mathematical areas, linear measurement and place value. 

It would be hazardous to attempt to draw any conclu- 
sions concerning the relationship of the actual grade of the 
student, achievement test placement and performance on these 
tests However, there is some Indication that if a student 
has an achievement test placement of fifth or sixth grade he 
could probably function on the abstract level of linear mea- 
surement and place value, regardless of whether he is a low 
achiever or under r.chlever in mathematics. 

B. Psychological - Sociological Data 

The data suggest several conclusions about the sub- 
jects In both groups of the study. First it would seem that 
both the low achievers and under achievers experience more 
emotional adjustment problems than do the typical population. 

This is supported by three sources — the CPI, the home inter- 
views and the psychological observations. 

Both groups attained personal, social and total 
adjustment scores below average on the CPI. The home inter- 
views revealed many more "critical instances” of familial 
problems, and the psychologist observed many more marked ad- 
justment problems than one would expect to find In a typical 
group of school children. 

















The entire eample of the present study is clearly biased 
towards the high end of the intelligence scale. One would cer- 
tainly not escpect to find fifteen out of twenty- three I. Q. -s at 
or above one-hundred- fifteen points in a random sample. The school 
from which the ooa^jle was drawn has a much greater number of pro- 
fessional and self-employed parents than is the case in most schools. 

In regards to the teachers* ratings and interviews it was 
obvious thatj in the teachers* opinions ji there is a positive correla- 
tion between achievement, intelligence, and behavior. The under 
achievers were consistently rated higher and seen as better adjusted 
by the teachers than the low achievers. 

Generally, reading of the parent interview protocols led 
the researchers bo the conclusion that the quality of the family 
relations of the subjects was, at best, questionable. This was 
because of the marked ambivalence that many of the parents expressed 
and the large number of "critical events" encountered. 

Under Achievers 



The under achiever in the present study seems to be a 
child with personal adjustment problems, high anxiety, high ability, 
and good school adjustment. 

From the data collcoted, one could present a general descrip- 
tion of the under achiever as follows: The under achiever comes 

from a home that is relatively unstable, in many cases fraught with 
discord and disharmony. On top of this, these homes are centered 
around high achievement. As noted in Chapter III, a great deal of 
stress is placed upon school grades and college preparation. This 
home pressure generates a sc^nse of a lack of personal freedom and 
strong anti-social tendencies, as well as a treuKindous amount of 
anxiety. 



It is easy to see how one, under such great pressure, could 
feel little personal freedom. The anti-social tendencies are probably 
a reaction to this pressure. It is as if the child were saying, 

"1*11 do what people ask of me, but I hate everyone for asking it." 

The most debilitating result, however, is clearly the anxiety. 
These children are anxious, and it hurts them.* The more anxiety 
provoking the situation, the more debilitated they become. This is 
clear from the results of the intelligence test. 
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BB well as the fact that they are under achievers in mathematics. 

It is a well-known phenomenon that in our society^ both mathe- 
matics and time limits are anxiety-provoking factors, even to 
the most well-adjusted person. The under achievers in the present 
study seem to be especially affected by these factors. 

Pitbi, they were selected because they were under achl 'ere 
in mathematics. Second, although they are far above the low 
achievers in terms of the untimed verbal portions of the WISC, 
there is no significant difference between the groups in the 
timed (performance) portion of the WISC, as revealed by table 
5. Furthermore, when the anxiety producing factors of time and 
math are combined, the performance of the low and under achievers 
is almost identical, as revealed by table 2. When the child 
Identified as an under achiever in the present study is confronted 
with high anxiety situations his performance is lowered consid- 
erably, although his basic ability is still present. 

Low Achievers 



The problems of the low achiever seem to be more general 
and pervasive than is the case with the under achiever. It is quite 
difficult to pinpoint anything of peculior significance. His 
personal adjustment, familial relationships, school behavior, 
achievement and measured intelligence are below par. He has 
personal problems, social problems, familial problems, his teachers 
see him as less well adjusted than others, and his intelligence 
is lower than his peers, although not below average. Perhaps, 
had the children in the present sanq>Ie been enrolled in a school 
that was not so heavily skewed towards the high intelligence 
range, they would have had less problems. It is hard to say. 
Nevertheless, they are having problems in every area of human 
endeavor in their present situation. And, somewhere, in their 
academic development, they have fallen significantly behind their 
peers. 



CHAPTER V 



COHCmSIQNS^ IMPLICATIONS 
AND RECOMMENDATIONS 



A. MBthenatioA 

FX>om an anaXyeia of the date of this 'study It is recommended 
that the following procedure he tested as an efficient method of 
remediation for aathematlcei deficiencies of a low achiever In 
mathematics : 



1. Locate mathematical areas of deficiency by a careful 
Item analysis of an achievement test which Is administered to each 
student. 



2. Admlnster a comprehensive diagnostic test which will 
cover each area of deficiency as identified by the achievement test. 

3 . Develop and administer tests on the three levels of 
the concrete-abstract continuum related to specific deficiencies 
as identified by the diagnostic items. 

k. Develop and teach appropriate lessons on the appropriate 
level of the concrete-abstract continuum for each student. 

From the implications of the psychological and sociological 
data is seems wise to recommend that efforts be made to remove the 
anxiety of the under achiever when he works with mathematics. 

Further studies should be conducted to evaluate some of the mathe- 
m^itleal areas which ioay be influencing this anxiety, ^e develop- 
ment of more confidence in one's ability and thb removal of threats 
might be a solution to this problem. 

B. Psychological-jSociologlciid 

The entire group of sub;}ects in this sanqsle both under and 
low achievers are having personal adjustment problems that are inter- 
fering with their ocademic achievement. It is evident that they would 
all benefit from a pirogram of personal counseling. Therefore^ the 
first and foremost recommendation would be that low and under achievers 
such as those in the present study^ receive a well organised program 
of counseling. However^ since a good counseling program is often 
unavailable, recommendations must be considered that can be carried 
out in the classroom by a classrom teacher. Because of the character- 
istics of the subjects as revealed by the data, different recommen- 
dations are in order for the two giroups.. 
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I^t7 Achievers 

H»e low achiever in the present study needs a great deal 
of assistance in many areas - personal^ social^ and academic. But 
his problems are so pezvasive that they defy amllloration in every 
respect by the school system. They need intensive counseling as well 
as intensive educational tutoring. Probably the beat thing a school 
could do for them is to Involve them in some kiid of comprehensive 
remedial program to help them in all academic areas as well as in 
mathematics. Such a program might help them^ as well^ in some of 
the non-academic problem areas. 

Bhder Achievers 

The problems of the under achievers in the present study 
seem to be, in some respects, more specific. If the anxiety of 
these children could in any way be reduced, their performance, if 
not their personal-social adjustment would improve. Consequently, 
the following suggestions are made in regards to the under achievers: 

1. The under achiever might be placed in a regular class, 
but with his achievement being measured only at the end of the year 
rather than constantly throughout the year. This might lower the dibi- 
litatlng anxiety. 

2. The under achiever might be placed in a special class 
in which emphasis is placed upon the "usefulness" and "enjoyment" 
of mathematics, rather than grades. His achievement could then 
be measured at the end of the course or year. 

Allow the under achiever to tutor the low achievers in 
his class, and grade the under achiever either on (a) bow well the 
low achiever Improves, (b) or on the basis of the under achiever's 
own achievement at the end of the year. It is possible that this 
procedure would enhance the under achiever's self -concept by allowing 
him to be a "teacher" and relieve the anxiety of being directly and 
consistently assessedf Such a procedure might improve his academic 
performance as well as his personal-social adjustment. 

4. Farther studies should be conducted in an attenqpt to iden- 
tify the specific mathematics, if any, which might be causing the 
higti anxiety levels. It is possible that learning to work with 
mathematics with confidence might remove some of the anxiety. 



CHAPTER n 



SUMMARY 

It vaa the purpose of this study to explore factors related 
to under achievement and low achievement in mathematics education 
and to determine if there are individual levels of abilities in 
abstractive thought with respect to matheinatics concepts. 

The objectives of the study were to: 

1. Formulate a flow chert for the development of concepts 
in two maheematical areas at grades 4-6. 

2. Select three levels within the concrete-abstract 
continuum for each stage of the development of the concepts. 

3. Test the abilities of a group of low achievers and under 
achievers in mathematics to function with a concept at each of three 
selected levels of the concrete-abstract continuum. 

4. Make an intensive analysis of each student us ins the 
case study technique. 

achievers and eleven low achievers from a 
middle class school comprised the sample. A subject was considered 
an under achiever in mathematics if his non-mathematics scores were 
equal to or above his present grade placement, but his average per- 
centile score in mathematics computation and concepts was two or 
more deciles beloii; his non-mathematics percentile average. 

A subject was considered a low achiever if his average 
percentile scores on all sections of the achievement tent were at 
least two deciles below his present grade placement level. 

In addition, the subjects chosen were at least average 
measured intelligence or above. This factor was defined in terms of 
Wechsler*8 (1958, p. 42) table of I.Q. distributions. 

Data was obtained in mathematics from tests developed by the 
staff on three abstract levels (a) concrete, (b) semi-concrete, 

(c) abstract. These levels were established f®r the areas of linear 
measurement end place value. A sequence of concepts from each of 
these areas was developed and items for each level were formulated. 












Intensive case studies were conducted for each student, 
wjective data was collected from Cumulative Records. California 
Personality Inventory, Wechsler Intelligence Scale for Children, 
and Teachers Rating Scale for Pupil Adjustment. 

tf » « »^bjec^lve data was obtained from Psychological Observation 
H6w I See Ityself Essay, Teacher Interviews and Parent Interviews. 

®be results of the study can be summarised as group data, 
iwwever the particular strength of this techniq,ue of analysis is 
its ultimate value In helping individuals. 



schiever group, three ( 5 ) students could prob- 
ably faction at the abstract level for both mathematical areas. 

Ttoee (5) students could prbbably function on the semi-concrete level 
place value and on the concrete level of linear measurement. 

' student could probably function on the semi-concrete level 
in noth areas. One (1) student could probably function on the ab- 
stract level of linear measurement and the semi-concrete level of 
V*?® ^ ,®^ while one (l) student could probably operate on the 
abstract level of place value and the semi-concrete level of linear 
meBsuremento 



“"?®f five (5) students could lUnc- 

abstract level of linear measurement and the semi-concrete 
Iwel of place value. POur (4) students could probably function on 

^®^®^ f®** l^th areas. One student from this group 
could operate only on the concrete level of linear measurement. 



would appear that the ability to operate on the dlf- 
lerent levels of these two mathematical areas does not follow a 
cons^tent pattern for either group. Hence, it Is an Individual 
problem which must be considered for each student. 



4 .U 1 J?® peychological and sociological data suggest that both 

«.!!«♦ ®2^ under achievers experience more emotional adjust- 

^ ^^® typical population. Both groups attaint 
personal, social and total adjustment scores below average on the 

^®“t* borne Interviews revealed 
more critical l^tances of familial problems, and the psycholo- 
gist obse^ed many more marked adjustment problems than could be 
expected In a typical group of school children. 



j ^® teachers rated the under achievers consistently hiidier 

In achievement and adjustment than the low achievers. From the 
parent Interviews, the quality of the family relatione of the subjects 
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vas questionable. The parents indicated marked ambivalence in their 
relationships vith the subjects. 

The under achiever of this study comes from a home that 
is relatively unstable, in many cases fraught with discord and 
dishaxmiony. On top of this, these homes are centered around high 
achievement. A great deal of stress is placed upon school grades 
and college preparation. ^I&ls home pressure generates a sense of 
a lack of personal freedom and strong anti-social tendencies, as 
well as a tremendous amount of anxiety. When the under achiever of 
this study was confronted with high anxiety situations his perform- 
ance was lowered considerably. 

The low achiever of this study is more difficult to analyze. 
His personal adjustment, familial relationships, school behavior and 
achievement are below par. They are having problems in every area 
of human endeavor in their present situation, and somewhere they 
have fallen significantly behind their peers in their academic 
development. 

From an analysis of the data of this study it is recom- 
mended that the low achievers be involved in a comprehensive 
program of intensive counseling and e remediation program in 
mathematics based upon their individual levels of abstractive ability. 

The under achievers should be involved in programs which 
will reduce their anxiety toward mathematics. If this anxiety can 
be reduced, their performance in mathematics would probably improve 
and possibly their personal - social adjustment also would Improve. 
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Appendix A 

* Linear Ifeaeureaent 

Concrete 

I Three sticks •* different 
lengths and color 









mime 



' bine green red 

PICK CP THE RED STICK* 

PICK OP THE BIfOE STICK* 
PICK OP T!iE GREEK STICK* 

(2) If colors identified 
correctly » 

WHAT COLOR IS THE SHORTEST 
STICK? . 

WHAT COLOR IS THE LOKGEST 
STICK? 

Do item ^ only if 2 is not 
correct. 

(3) Same sticks 



colors identified 
correctly yes no 

if no, commen t 



red blue 



red blue 



hard me the SHORTEST STICK.* red blue. 

HARD MB THE LORGEST STICK! red blue 



II (Show student one stick.) 

WOOLD YOH CALL THIS STICK A 
LORG STICK? 



lo ng 

shor t 

other . response, 






aafoi.-:a^iaj±a-ifcajjua'iN-/ ■'..a.^j v-'-v-j'-i 






Ill (1) fhree sticks, 4'», 6", 7'*, 
with tli 0 7’* stick glued to 
underside of a cardboaxd 
8'* X 6'*, with the 4" and 
6" sticks glued to top of 
cardboard. 

(Point to 6'* stick and 
state) , 

fH£ Sf ICK MBER TEB CAHB** 
BOABB 18 LONGER fHAN THIS 
STICK. 

(Point to the 4’* stick 
and ask) « 

IS TNE STICK CNBEE THE 
CABBBOAim LONGER OR 
SHORTER TH4N THIS STICK? 



(2) Bring out a card with a 

stick glued to the underside. 

State « 

THE STICK mm THIS GARB IS 
SHORTER than THIS STICK. 
(Point to 6*’ stick.) 

IS IT SHORTER OR LONGER THAN 
THIS STICK? (Point to 4”» 
stick. ) 



longer^ 
shortei^^ 
can*t tell 



longe r 
shorter 
can’t tell 




















IV (1) Two sticks -- different 
lengths 

Shov/ the student they are 
different. 

Cover part of both sticks 
v/ith a cardboard v;ith 
visible ends matching. 



POINT TO THE LONGER STICK. 




(2) If either stick is chosen, 
ask, 



HOW DO YOU KNOW? 



makes any choice 
removes paper ves no 
can’t tell 
no response 



response 



V (l) One six-unit stick; one 

three-unit, three one-unit 

I 

Place j "‘T [ 

Now remove six-unit stick 
and mix up others. Not 
in line! 

I HAVE REMOVED THE LONG 
STICK, SHOW ME HOW LONG 

IT WAS! observation 




(2) Move one shorter stick to 
the other end. 



ves no. 

re sponse 



IS THIS THE* SAME LENGTH 
AS THE STICK I REMOVED? 














VI (1) (Hand student 2 red rods 
of equal lengtH. ) 






I. 



s^iH0 



WHAT IS TRUE ABOUT THE 
LENGTH OF THESE STICKS? 



don't know^ 
no response, 



(2.) Place gold rod (equal 2 
reds) on table with reds. 
Don't line up I 



WHAT DO YOU NOTICE ABOUT 
THE LENGTHS OF THESE 
STICKS? 




f 




( If "red is shorter'* and/or 
» "gold is longer" is a 
response, ask, 

DO YOU NOTICE ANYTHING 
ELSE? 



VII (Hand student colored sticks.) 

3 units - green 
2 units - red 
1 unit « white 

TELL ME ALL YOU CAN ABOUT 
THEIR lengths: 



A-^^ 



fiiPfPPP" 






lines them up yes no 
red is shorte r 
gold is longe r 
no respons e 
r and r * gol d 



lines them up yes no 
no response 
r and r « gol d 
other 



lines them up yes no 

green longes t 

white shortes t 

red + white « gree n 

othe r 

sketch the "line-up" 



wrnmmmm 



VIII 



IX 



Lay out uncolored stick 10" 
in length. Use 4 - 3" reds, 
7-2" blues, 5 - greens. 




(1) HOU MANY NEDS HAVE THE 
SAME LENGTH AS THIS 
STICK? 


don't know 
2 reds 
uses 2 reds 
uses 1 red twice 


(2) HOW MANY BLUES HAVE THE 
SAME LENGTH? 


don't know 
5 blues 
uses 5 blues 
uses 1 blue 5 times 


(?) HOW MANY GBEENS HAVE THE 
SAME LENGTH? 


can't tell 
approximately 


(A) EKPBESS IN AS MANY WAYS AS 
YOU CAN. USING COLORS, 

THE LENGTH OF THE UNCOLORED 
STICK. 


2 reds 

red + blue + ereen 
2 blue -t- 2 fcreen 
5 blues 

sketch any other ways 


Give 12" r>aler (standard) and 
5 blocks, 8", 6", 4" 




MEASURE EACH OF THE STICKS 
AND TELL ME THE LENGTHS^ 


uses zero as origin 

uses other point 
as origin 



measures correctly. 

gives length as 
"about " 



- W ' II 






X (1) Unroll a 12" (estimate) 
strip of cash register 
tape from the student's 
left. Fasten the right 
end to the table with 
masking tape. Hand the 
student a marking pencil, 
a unit stick, and a stick 
to measure. 

\m V/ANT TO MEASURE THIS 
STICK. 

MAKE A RULER USING THIS 
PAPER. A BLOCK MAY 
REPRESENT 1 GISMO OP LENGTH. 

PLEASE LABEL. 



can't start 

makes a zero point 
at en d 

not at end 

does not mark zero 

labels points 

labels intervals 
uses block each time 



(2) Cut off the tape with a 
scissors about two units 
before the first marked 
unit. 



starts wit h 
adjust s 

doesn't adjust 



WE WANT TO KNOW HOW MANY 
GISMO'S LONG THIS STICK 
IS. CAN YOU USE YOUR 
RULER AND FIND OUT? 



counts units 
(doesn't use scale) 

can't measure 



(3) Out off the tape with a 
scissors at the "two unit" 
mark. Give the student a 
different stick. 



starts with 

adjusts 

doesn't adjust. 



HOW MARY GISMO'S LONG IS 
THIS STICK? 

If correct, ask, 

HOW DID YOU FIND OUT? 



counts units, not 
scale 

subtract s 

can't measure 




XI Use rulers C and D and measure 
stick (3") 









o 



m, 



:> 4- 



V::' 




- « 



I 







(1) " HND THE LENGTH OP THE 
STICK USING THIS RULER: 
( 0 ) 



(2) FIND THE LENGTH OP THE 
STICK USING THIS RULER: 
(D) 

(3) WHAT IS THE RELATIONSHIP 
OP THE UNITS OP THE TWO 
RULERS? 



measures 0 as 6 

measures D as 4 

comments on different 
scale s 

not disturbe d 
anxiety sbown_^ 

response 



XII Hand ruler A to student and 
have him measure block ( 6 ’* ) , 
then ruler B, 




» t - J -- - -.1 

* a 3 





i — U [ — ll. I 

O - |£ 



1 'I to 



(1) FIND THE LENGTH OP THE 

stick: 



(2) FIND THE LENGTH OP THE 
STICK WITH THIS RULER: 
(B) 



(3) IS RULER B A GOOD RULER? 
VHTi? 




measures 

measures 



A as 3. 
B as 6 



comments on non* 
uniform units 

not disturbed by 
rulers„_ 



anxiety shown 



response . 



A-7 
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XIII Boarcl. with two nails 10" 

apart and a handftil of inch- 
sticks , 




I 

i- 

'1 

f 

)■ 

V 



Have piece of unmarked plexi- 
glas straight edge handy for 
alignment. 




Point to nails. 

THESE ARE INOH-STICICS. HOW 
MARY INCHES PROM THIS NAIL 
TO THIS IiAIL? (Point to 
nails.) 



correct 

unable to measure 
the distance 

uses edge r 



XIV 15 - 1" sticks 

15" stick on piece of peeper 
18" rule marked in 3” units 



V- ■ 

r' '■ 




Hand student paper and rule, 

(1) THIS IS AN 18" RULE 
MARKED IN 3" UNITS. 

HOW LONG IS THAT STICK? 

(2) If response to 1 is cor- 
rect, hold ^nch sticks 
in hand; place 2 sticks 
end to end on left edge 
of line to student. 



15" (correct) 
no response 
incorrect 




EACH OP THESE STICKS IN 
MY HAND IS ONE INCH LONG. 
LET'S CALL THEM INCH 
STICKS. HOW MANY OP THEM 
V/OULD WE NEED IP \fE PLACED 
THEM END TO END ON THE 
STICK PROM HERE TO HERE? 

(Examiner, place a finger 
at each end of the stick.) 



1 5 

don't know 
othe r 

hesitation ye s n o 
memory lapse _secs. 



A-8 
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XV Marked ruler with submarkings 
(12” or 18” long) «- handful 
of inch sticks 




Lay down a 1st and 2nd inch 
stick end to end beside the 
ruler. 



IF WE OONTIIIUE TO PLACE THE 
INCH STICKS, WHERE WILL YOU 

PUT-®. -TENTH- INGH-ST-ICK? 

PLACE IT IN POSITION] 









guesses 
us es rule r 
placement v 
9-10 interval^ 

9 1/2 - 10 1/2 
interval 

10 - 11 interval, 
other position 




•» 








Stjxks 7-0/16" , 8-0/16" , 

6-V16" , 7-11/16" (red) 

2 - 12" rulers, one with 
marks each inch, one I'/ith 
inches marked and l/^" 
subdivisions 

(1) Place 6-4/16" stick dov/n. 
Give student l/4" ruler. 

HOW LONG IS THE STICK? 

(2) Lay the 7-0/16" and 8-0/16" 
sticks beside the 7-11/16" 

(red)"‘“sttok 7 — Folniriro 

7-0/16" and 8-0/16" sticks. 

• -THE RED STICK IS ISEARER 
IN LENGTH TO THIS STICK 
OR THIS STICK? 

(3) Use 7-11/16" stick (red). 

^ Hand student ruler marked 

in inches only. 

USING THIS RIJLER YOU 
WOULD SAY THE LENGTH OP 
THE RED STICK IS 7" OR 
8 "? 



(4) Same red stick. Hand 
student ruler with 4/16" 
subdivisions . 

USING THIS > WHAT WOULD BE 
YOUR iffiBIfeE OP THE RED 
STICK? 






6 " 



6-14" 




other. 








7-0/16" 


8-0/16" 




don*t know 




7" 




8" 





othe r 
no ansxirer. 
hesitates 



response 

hesitation, 
no ansv/er 












Appendix B 
Linear Measiirement 
Semi -Concrete 



1 (1) XHBSB ABE PICTUBES OE A 

OIOOTHPICK (point to 
pictures), BAIXPOINT PEN, 
Ain) BASEBALL BAT. 

WHICH OP THE PICTUEED 
THINGS WOULD BE THE 
SHORTEST? 

(2) WHICH OP THE PICTUBED 
THINGS WOULD BE THE 
LONGEST? 



II WOULD YOU CALL THIS A LONG BOX; 



III (Point to picttires of objects) 

Cl) THE BLACK BOX CONTAINS 
AN OBJECT THAT IS LONGEH 
THAN THE PEN. IS THE OB- 
JECT IN THE BLACK BOX 
LONGEB THAN THE NAIL? 

(2) THE BED BOX CONTAINS AN 
OBJECT THAT IS SHOBTEB : 
THAN THE PEN. IS THE 
OBJECT LONGEB THAN THE 
NAIL? 



IP (1) THIS IS A PICTUBE OP TWO 
POSTS DIBECTLY BEHIND A 
WALL. THE POSTS ABE NOT 
THE SAME LENGTH. 

WHICH IS LONGER, POST A 
OR POST B? 

(2) (If either post chosen), 
HOW DO YOU KNOW? 






Name ^ 

tootlipick. 

De n 

bat 



toothpick, 
pe n ' 
bat 

yes 

no 

other 



yes 

no 

othe r 

yes_^ 

n o 

can*t tell^ 
other 

A 

B 

can't tell,,^ 
no response. 

response 




V (Place the stick next to each 
of the colored block strips, 
Hemove stick . ) 

(1) WHICH SET OF COLORS 
REPRSSEIMTS THE LENGTH OF 
THE STICK WHICH I HAD 
SHOWN TO YOU? 

(2) (If answer to 1 is 
correct, turn the acetate) 

IS IT STILL THE LENGTH OF 
THE STICK? 



1 r + 3 b. 

2 r + 2 b. 

2 S 

Other 



yes 

no 

other 



VI (Cover the bottom part of 
acetate. ) 



same 



(1) WHAT IS TRUE ABOUT THE 
LENGTH OF THESE BLOCKS? 



doesn't know 
no response^ 



(2) (Uncover bottom of 
acetate, ) 



S > 3?. 

e > ^. 



WHAT DO YOU NOTICE ABOUT 
THE LENGTH OF THESE 
BLOCKS ? 



r + b « g 

no response, 
other 



(i>) (Ifr + b*s not given), 

DO YOU NOTICE ANYTHING 
ELSE? 



r + b * g 

no response, 
other 



VII TELL ME ALL YOU CAN ABOUT 

THE LENGTHS OF THESE BLOCKS, 



black longest 
red shortest 
blue + red * black, 
blue = 2 re d 

black * 0 red 

other_ 



B**2 
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VIII (Point to picture of blocks.) 

(1) THESE ARE A GREEN BLOCK, 

A BLUE BLOCK, A RED BLOCK, 
AND AN ORANGE BLOCK, 

HOW MANY BLUES HAVE THE 
SAME LENGTH AS THE GREEN 
BLOCK? 

(2) HOW MANY iSEDS HAVE THE 
SAME LENGTH AS THE GREEN 
BLOCK? 

(3>) HOW MANY ORANGE BLOCKS 
HAVE THE SAME LENGTH AS 
THE GREEN BLOCK? 

(4) EXPRESS IN AS MANY WAYS 
AS YOU CAN, USING COLORS, 
THE LENGTH OP THE GREEN 
BLOCK. 



IX (Place plastic ruler on 
acetate incorrectly.) 

(1) I WANT TO MEASURE THE 
LENGTH OP THIS GREEN 
BLOCK. TELL ME HOW TO 
PLACE THE RULER TO MEAS- 
URE IT. 

(2) HOW LONG IS THE BLOCK? 



X (Point to unmarked block.) 
HOW LONG IS THIS BLOCK? 




B-5 



t\iTO 



other 



five 



other 



can*t tell. 



approximately. 



2 b 

5 r 

b + r + o, 
2 r + 2 o. 
other 



response 



correct^ 
other 



6. 

7 



other 



counts intervals^ 



\ 
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ft 
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XI (1) WMT IS THE LENGTH OP THE 
LINE SEGmSHT AB USING THE 
RED RULER? 

(2) VJHAT IS THE LENGTH OP AB 
USING THE BLUE RULER? 

(3) UHAT IS THE RELATIONSHIP 
OP THE SIZE OP THE UNITS 
OP THE TV/0 RULERS ? 



XII (1) WHAT IS THE LENGTH OP AB 
USING THE RED RULER? 

(2) V/HAT IS THE LENGTH OP AB 
USING THE BLUE RULER? 

(5) IS THE RED RULER A GOOD 
RULER? 



XIII ■ (Point; to- picture, of tlie red 
block as question is asked.) 

USING THIS ONE- INCH RED 
BLOCK, HOW COULD YOU DETER- 
MINE THE NUMBER OP INCHES 
PROM A TO B? 



correct 
other 

•eMtMWMfeaMpesaNMSMHlfi 

correc t 

othe r 

1 r = 2 b 
lb* 1/2 r. 
othe r 

no response 

correc t 

othe r 

correc t 

othe r 

yes 

no 

comments 



response. 



0 ^- 



0 ; 






t 



XIV (Show ruler oja overhead, 

reiDiove, and place on top of 
acetate having blue block,) 

(1) THIS IS A NINE- INCH mER 
MARKED IH THREE- INCH UNITS. 
I WANT TO MEASURE THE BLUE 
BLOCK. TELL ME HOW TO 
PLAGE THE RULER. 

(2) HOW LONG IS THE BLUE 
BLOCK? 

(3) (If response to 2 is 
correct, place red block 
on acetate and remove 
ruler.) 



I 



} 



response 



correct, 
other 



THIS RED BLOCK IS AN 
INCH IN LENGTH. HOW 
MANY RED BLOCKS WOULD WE 
NEED IF WE PLACED THEM 
END TO END ON THE BLUE 
BLOCK TO COVER THE BLUE 
BLOCK. 



si x 

don*t knov / 
othe r 

hesitates ye s no 
memory lapse s ecs- 



XV (Place inch Blocks on first 
and second intervals.) 

IF I CONTINUE TO PLACE THE 
INCH-BLOCKS WHERE SHOULD I 
PLACE THE TENTH INCH-BLOCK? 



NAME THE TWO COLORS THE 
BLOCK WOULD COVER. 



red and blue 
blue and green.^ 
green and blacky 
-.black and'blue^ 



B-5 



X7I (Place aceuate on projector.) 
a) HOW IiONG IS fHB RED BLOCKS 



(2) (Remove acetate » Place 
colored strips on projec- 
tor. Line np strips./ 

THE RED BLOCK IS HEARER 
IN LMGTH TO WHICH BLOCK, 
BLUE OR GREEN? 



(i>) (Remove blue and green 
strips. Lay inch ruler 
next to red strip.) 

IS THE LENGTH OP THE RED 
BLOCK HEARER TO 7 INCHES 
OR 8 INCHES? 



(4) , (Remove incb ruler. Lay 
1/4” ruler next to red 
strip , ) 

USING THIS RULER HARKED 
IN 1/4 INCHES, WHAT WOULD 
BE THE MEASURE OP THE RED 
BLOCK? 



6 

6-1/4 

other 



gree n 

blue 

doesn't know 



7 

8 

othe r 
no answer, 
hesitates 



response 



hesitation, 
no answer 



B-6 



X 



Appendix C 
Lineitr Measurement 
“ Abstract 



Name 



WE HAVE A BASEBAIA BAO!, A 
XOOXHBXCZ;, Ain> a BABLPOINX 

BEiJ. 

(X) WHXCH OHE OP THESE IS THE 
SHORTEST? 



(1) bat. 

toothpick 

pe n 

other 



(2) WHICH OHE IS THE LOHGEST? 



(2) ba t 

toothpick, 
pe a . ■ 
other 



II A MAN GOES TO A STOiRE TO BUY loner 

A CANE POR WAMING. THE STORE ^ 7 

HAS GAMES OP MANY DIPPEHENT short 

LENGTHS. HE BUYS ONE OP THE other 

CANES. 

BID HE BOT A LONG CANE? 



Ill (1) BILL WENT TO A HARDWARE 
STORE TO BUY NAILS. HE 
WAS SHOWN SOME WHICH WERE 
LONGER THAN HIS BALLPOINT 
PEN. 



longer 
shorte r 
can*t tell 



. WERE THESE NAILS SHORTER 
OR LONGER THAN A TOOTHPICK ? 

(2) BILL ALSO WAS SHOWN A NAIL 
WHICH WAS SHORTER THAN THE 
BALLPOINT PEN. 

WAS THIS NAIL SHORTER OR 
LONGER THAN A TOOTHPICK? 



IV BILL AND JIM DROVE TWO POSTS 
OP DIPPERENT LENGTHS INTO THE 
GROUND AND NAILED A BOARD 
ACROSS THE TOP OP THE POSTS. 

IP THE BOARD IS LEVEL ON THE 
POSTS, WHICH POST WAS LONGER? 



longer^ 
shorter 
can*t tell 



can’t tell 
other. 



*4 



"V ■ {IJ SOME BOYS WAffiPED TO MOVE 
A BENCH warn THE XOCIQSR 
BOOM TO THE DBGi^OUT AT 
TEE BASEBAZiIt VtSSJD. THEY 
U^tEtr'T SOBE WEETHEB OB 
MOT THE BENCH WAS TOO 
lONG. IM THE TjOCKEB B0(»I 
JOE lOUNB THAT THE BENCH 
WAS THBEE BASEBAXYi BATS 
AMD ONE BAU:. LONG. 

HOW COULD JOE J^OW THE 
OTHEB TEAM MEMBEBS ON THE 
TTMJi HOW LONG THE BENCH 
WAS WITHOUT TAKING THE 
BENCH TO THE FIELD? 



(2) WHIOHEVEB WAY PAST 1 IS 
ANSWEBED, BESTATE THE 
LENGTH WITH THE BALL IN 
A DIFEBBENT PLACE. SUCH 
AS: IF THE ANSWEB TO 1 

IS "3 BATS AND I BALL." 
THEN ASK, 

IS IT 2 EATS, A BALL, 

AND A BAT? 



C»2 



response. 



■▼es 

no 

other 





VI (1) PAUIr ms BIHi 

BARTS IN THE BOYS' CIOB. 

THE CLUB NANAGER TELLS 
RAUL THAT HE CAN TAKE THE 
BARTS ANB THE TARGET HOME 
WITH Hm TO HiAY ONE NIGHT. 
THEY NOTICE 'l'HA<l» l»HK DIS- 
TANCE THEY ARE SUPROSEB TO 
STAND NROM THE TARGET TO 
TH^W THE BARTS IS EQUAL 
TO THE COMBINED LENGTHS 
OF 19EIR ARM SPANS. PAUL'S 
AND BILL'S ARM SPANS ARE 
THE SAME. ^ 



correct 
other 






HOW CAN PAUL ALONE DETER- 
MINE HOU FAR FROM THE 
TARGET TO STAND WHEN HE 
MOUNTS IT IN HIS GARAGE? 



(a) SUPPOSE WE HAVE TWO STICKS, 
A RED AND A YELLOW, WHICH 
ABE OF EQUAL LENGTH. 

SUPPOSE WE FIND A GREEN 
STICK WHICH IS EQUAL IN 
LENGTH TO THE LENGTH OF 
YELLOW PLUS THE LENGTH 
OF THE RED. 



r + r s 
g * Zv 
r » 1/ 



WHA® IS ®HE HEMKOHSHIP 
OF ®HE EESG2JH OF ®HE 
GHEEir Sf ICK MB ®HE IffiB 
SflOK?. 



VII 



VIII 





StIBPOSB WE vmo A YEtliOW 
SSICE WHOSE lEHGSH IS EQUAL 
XO XHE LEH6XH CE XUE H.UB 
SXICE PLUS XHE LENGTH OE A 
BED STICK. 

THE BLUE STICK'S LENGTH IS 
EQUAL TO THE LENGTH OP TWO 
DEO STICKS. 

WHAT IS THE BELATIONSHli> OP 
THE LMGTHS OF THE: YELLOW 
STICK AND THE BEB STICK? 



y = 3 r 

y » X/j y. 

y "> g 

other.^ 



(i) WE HAVE A VmiTE STICK 
WHICH IS 10 UNITS LONG 
AND BED STICKS WHICH ABE 
5 UNITS LONG. 



two 

other 



HOW HANT BEDS EQUAL THE 
LMGTB OF THE WHITE STICK.’ 



(a) IF WE HAVE BLUE STICKS 
WHICH ABE 2 UNITS LONG. 

HOW n&NY BLUES EQUAL THE 
LENGTH OF THE WHITE STICK 
WHICH WAS 10 UNITS LONG? 

O) IF A GBm STICK IS 3 
UNITS LONG, HOW HANY 
GBEEN STICKS EQUAL THE 
LENGTH OF OTE WITE STICK ? 

(A) USING COLOBED STICKS, 

BED - 3 UNITS 
BLUE - 2 UNITS 

sheen 3 iroiTs 

aHOW MANY W^S CAN YOU, 
i n laCFBESS THE^^^^OT THE 

WHITE STICK WHICH IS 10 
M . ?UHITS ,LOHG?i ■ " . 



five^ 

other 



can't tell. 





other 






2 reds.,,, 


• 




r + b + 


tL 




2 b + 2 


& 




5 b 




• 


other , 







, V 










IX BILL IS MBAStmiBG HIS HEIGHT 
BY HACIHG A MAP'I OH IHE V/ALL 
UHBBE XHB XOF OF HIS HEAH 
XOUCHES. HE IHEH USES A trAFE 
HEASimE 10 FIND THE BISTAITCE . 
FROM !]!HE FLOOR TO THE MAPI. 

HE MEASORES HIS HEIGHT AS 64 
INCHES, BUT DISCOVERS THAT THE 
FIRST 3 INCHES OP THE TAPE IS 
TORN OFF. HOW TOT.t. is BILL ? 



X JOHN MEASURES THE LENGTH OF A 
STICK WITH A 12" RULER WHICH 
HAS 3 INCHES BROKEN OFF EACH 
END. 

IF THE END OF THE STICK LIES 
OH THE SIX OF THE RULER WHEN 
THE OTHER END OF THE STICK 
LIES AT THE END OF THE RULER, 
WHAT IS THE LENGTH OF THE 
STICK? 



XI BILL AND JIM EACH USE A 

DIFFERENT RULER TO MEASURE A 
GIVEN STICK. BILL REPORTED 
THE length of the STICK WAS 
6 UNITS AND JIM REFORT^ THE 
LENGTH OF THE STICK WAS 12 
OF HIS UNITS. WHOSE UNIT OF 
MEASUREMENT WAS LARGER, BILL’S 
OH JIM'S? 



XII ALICE AND BILL ARE TRYING TO 
DETERMINE BOW MANY STEFS IT 
IS FROM BILL'S H(»1E TO SCOML. 
BILL WALKS 100 STEBS , rune 
300 STEFS AND JUMPS 20 STJ^ 
TO ARRIVE AT SCHOOL. HE AN> 
iroUNCES THAT IT IS 620 STEFS 

mm TO SCHOOL.' 

IS THERE ANYTHING WRONG WITH 
HIS CQNCLinSION? 



0-5 



correct 

67 

other 



correct. 

si x 

other 



Bill ' s, 
Jiin'8_ 



Response 




XIII 



(1) Jm HJIS A BASEBAUi BAS 
WHICH IS y FT. IN LENGTH. 
HE WISHES TO OETEHMINE 
THE DISTANCE FHOM HONE 
HATE TO FIBST BASE ON A 
BASEBALL DIAMOND. HOW 
CAN HE DETERHINE THIS 
DISTANCE USING THE BAT? 

(2) IF HE FINDS THAT THEBE 
ABE jO larGTHS OF THE 5 
FT. BAT, HOW FAB IS IT 
FBOM HOME HATE TO FIBST 
BASE? 



XIV A MAN WISHES TO MAKE A TOF 
FOB A WALL USING BLOCKS 
HACED END TO END. 

IF THE BLOCKS ABE 1 FOOT IN 
LENGTH AND THE WALL IS 15 FT. 
IN LENGTH, HOW MANX BLOCKS 
ABE HEEDED? 



XV A BOX IS LAXING 1 INCH STICKS 
END TO END ALONG A fiULEB. IF 
HE LAXS THE FIBST STICK WITH 
LEFT END AT ZEBO AND THE BICHtT 
MD AT ONE, WBEBE SHOULD BE 
HACE THE BIGHT END OF THE 
TENTH INCH STICK? . 



XVI SUPFOSE WE HAVE A STICK WHICH 



IS 


6-^4 INCHES IN LENGTH. 




(1) 


IS ITS LENGTH NEABEB TO 
6 INCHES OB 7 INCHES? 


(1) 


(2) 


IS ITS IdGTH NEABEB TO 


(2) 




6-1/2 INCHES OB 7 INCHES? 


(5) 


IS ITS LENGTH NEABEB TO 
6-11/16 INCHES OB 6-15A6 


(J) 




INCmS? 





C-6 



i^esponse 



10 

90 

other 



correct, 
other 



9 

other 



6 

7 

can*t tell 

6 - 1/2 

can't tell.^ 
6-11/1 6 
6-15/16 
can't tell. 




Appendix D 
Piece Value 
Concrete 



X (1) (6ive student 22 sticks.) 

cotmx XHESE mcKs: 

(2) (Lay out 5 bundles of tens.) 

HOW mNX BUHHLES OF STICKS 
ABE THEBE? 



(?) (Leave 3 bundles of tons.) 

I? EACH BHNOIE COHTAIHS 
TEN STICKS, HOW HANK STICKS 
ABE THEBE? 



II (1) (Lay out 12 bundles of tens.) 

HOW NANI BHNOLES ABE THEBE? 

(2) EACH BUNDLE CONTAINS TEN 
STICKS. 

HOW NANI STICKS ABE THmtE? 
(5a) (If correct on 2, say) 

. HOW DO YOU KNOW? 

( 3b) ( If incorrect on 2 , sey) 
oomif fHE SflOKS BY 



Haiae 



counts by ones, 
othe r 

makes erro r 
five 

iiiiiiiuai I iiM 

doesn't know., 
hesitates 



f i f t v 

five bundles of ten, 
doesn’t kno w 
hesitates 



correc t 

othe r 

correc t 

othe r 

10 X 12 « 120 

add zero 
counts by tens.,, 
doesn’t kno w 

correc t". ■ 

■ pauses at 100 



I 



V 



i- 



III (Bay out 4^ bundles of tens.) 

MCH Of THESE BUITOLES COIITAINS 
TEI STICiKS.^ 

(Lay out 3 sticks.) 

HOW MAIY STICKS ABE THEBE? 

(Wait for oral response.) 

WRITE THE NUMERAL! 



IV (Lay out two piles of sticks 
-• 85— one bundled in tens, 
. tbe other unbundled.) 



EACH PILE Of STICKS CONTAINS 
THE SAME NUMBER Of STICKS* 

THE BUNBLES CONTAIN TEN STICKS 
EACH.* XOU MAY COUNT THE 
STICKS IN EITHER PILE. 



HOW MANY STICKS ARE THERE 
EACH PILE? COUNT ALOUD* 



IN 



V (Lay out 16 tens ssid 5 ones.) 

(1) THERE ARE TEN STICKS IN 
EACH Of THESE BUNDLES. 

HOW MANY STICKS ARE 
THERE HERE? 

(2) RmOVE 100 STICKS f ROM 
THE PILE. 

(3) HDW MAinf STtBKfl ABR TVBTW ? 



f orty- thre e 
4 tens and 3 ones 
other 



numeral 



counts the bundled pile 
by 10, 20, 3 0 

1 , 2 , 3 

comts unbundle d 
counts bot h 
other 



16 :^,. 

16 tens, 3 ones, 
other 



correc t 

counts bundle s. , 

sixty* thre e ‘ 
counts again yes no 



D-2 




VI (Have plastic numerals and 

bundled sticks available. Shov/ 
student 2 one hundred bundles ; 
i> tens bundles; and 4 ones.) 

(1) IF THESE BUNDLES EACH CONTAIN 
loo STICKS AND THESE CONTAIN 
10 STICKS EACH, USE THE 
PLASTIC PIECES TO FOBM A 
NUMERAL V/HICH WILL TELL HOW 
MANY STICKS ARE IN FRONT OF 

you: 



(2) (If 1 correctly done, pick 
up 2 more tens bundles and 
show student. Hand student 
circle frame.) 

PLACE ro FRAME OVER THE ONE 
SYMBOL YOU WOULD CHANGE, IF I 
LAY OUT TWO MORE BUNDLES OF 

tens: 

ib) (If 2 correctly done), 

MAKE THAT CHANGE SO THAT TiH) 
NUMERAL REPRESENTS CORRECTLY 
THE NUMBER OF STICKS NOW IN 
FRONT OF YOU. 



(4) (Pick up the frame.) 

PLACE THE FRAME OVER THE ONE 
SYMBOL YOU WOULD CHANGE IF I 
GIVE YOU 5 MORE STICKS: 

(Lay out 5 more sticks.) 

(5) MAKE THAT CHANGE SO THAT 
THE NUMERAL REPRESENTS 
CORRI^CTLY THE NUMBER OF 
STICKS NOW IN FRONT OF YOU.* 



forms 23 4 
other arrangement, 
hesitates .ve s : 



places frame over 
4 

doesn't know 



changes 3 to 5 
othe r 

can't make change 



places frame over 
4 5 2 

can't do it .. . 

changes 4 to 9 
othe r 

can't make change 



VI 



(continued) 



(6) (Pick up the frame. 

Numeral is now 259. If 
student has this, then 
continue . ) 



IP I GIVE YOU 3 MORE STICKS, 
PMCE THE FRAME OVER THE ONE 
SIMBOL WHICH YON WOULD 

change: 

(Lay out 3 more sticks.) 



places over 5 and 9 

places over 9 5 2 

student comment or 
reaction 



(7) MAKE TEAT CHANGE ON THE 
NUMERAL. 



changes correctly to 
252 

other 



(8) CAN YOU REBUNDLE THE STICKS 
SO THAT THE NUMERAL CORRECTLY 
REPRESENTS THE NUMBER IDEA? 

DO SO* 



rebundles correctly, 
doesn't understand..., 
6ther 



D-l^ 



VII (l) (Have boxes: box of ones; 

box of tens; box of bundreds.) 

THIS BOX CONTAINS BUNDLES OF 
100 STICKS, THIS BOX TENS 
BlTi^LES, AND THIS ONES. 

(Point to boxes. Place 
plastic numerals before 
student as each part is 
asked «) 

CHOOSE STICKS FROM THE 
BOXES THAT WILL ILLUSTRATE 
THE MEANING OF THIS 
NUMERAL! 



(Repeat statement for each 

of these numerals.) correctly illustrates 



(a) 


5 


Cb) 


14 


(c) 


22 


(d) 


206 


(e) 





5 _ 

14 _ 

206. 



comments 



(3) (Change the 3 to 2 in 
e above.) 

NOW MAKE THE STICKS SHOW 
THIS NUMBER OF STICKS. 



correct 
recounted, 
other 
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IMISillHMMIII 



VIIi: (Use boxes of hundreds, tens 

and ones. ) 

XHIS BOX CONTAINS BUNDLES OF 
’ 100 STICKS, THIS BOX TENS 

BUNDLES. AND THIS ONES. I WILL 
PLACE STICKS IN FRONT OF XOU 
AND I WANT YOU TO FORM A NUMERAL 
USING THE PLASTIC SYMBOLS WHICH 
WILL REPRESENT THE NUMBER OF 
STICKS. 

(1) 183 

(2) 105 

(3) 24 



. ^ 

ERIC 



correct 



105 , 

24 



comments. 



IX (l^lace the following numerals 
before student using the 
plastic Sobols.) 

READ THIS HUMERAL. 

(1) 12,506,758 

(2) 1,230,675 

(3) 123,067 

(A) 1250 

( 5 > 12 

( 6 ) 2 



ccri'ect 



incorrect 






Appendix E 
Place Value 
9eati-Concrete 



I ( 1 ) ( Show photograph , ) 

OOimO? 5DHE STICKS SHOWN 
IN THIS PIOTIJIIE, 

I 

(2) (Show photograph.) 

HOW MANY BBNDLES OF 
STICKS ABE THEBE? 

(i^) IP EACH BHNPIiB (point) 
CONTAINS TEN STICKS. 
HOW MANY STICKS ABE 
THEBE? 



Name 

count B by one a 
othe r 

makes erro r 
fiv e 

doesn't kno w 
hesitate s 

fift y 

five bundles of ten, 
doesn't kno w 
hesitates 



II (1) (Show photograph.) 

HOW MANY BUNDLES ABE 
s SHOWN IN THE PIOTUBE? 

(2) IP EACH BUNDLE CONTAINS 
TEN STICKS, HOW MANY" 
STICKS ABE THEBE? 



correct 

other 



correct. 

other 



( pa) ( If correct on 2 ) , 
HOW DO YOU KNOW? 



(3h) (If incorrect on 2), 
COUNT THE STICKS BY 

tens: 



10 X 12 s 120.^ 
add zero 
counts by tens„ 
doesn't know. . 

correc t 
pauses at 100 




Ill (Show photograph. Student 

should have paper and pencil,) 



EACH OF OMESE BM3)I,ES (point) 
OOETAINS TEN STICKS, 



HOW MANY STICKS ABE THERE ? 



(Wait for oral response.) 
WRITE TEE NUMERAL! 



forty-three 

4 tens and ^ ones, 
other 



numeral 



IV ( Show both photographs , ) 

EACH PICTURE (point to both) 
CONTAINS THE SAME NUMBER OF 
STICKS! THESE BUNDLES (point) 
(K)NTAIN TEN STICKS EACH, YOU 
MAY COUNT THE STICKS IN EITHER 
PICTURE, 

HOW MANY STICKS ARE THERE IN 
EACH PICTURE? COUNT ALOUD! 



V (Show photograph,) 

(1) THERE ARE TEN STICKS 
(point) IN EACH OF THESE 
BUNDLES, HOW MANY STICKS 
ARE THERE ? 

(2) WHAT WOULD YOU DO TO 
THE PICTUHE? 

(5) HOW MANY STICKS WOULD BE 
LEFT IN THE PICTURE? 

















counts the bundled, 
by 10, 20, > 0 

by 1, 2, >_ 

counts unbundled 
counts bot h 
other„ 



U3 

16 tens, p one s 
other 

m nn |—|iw ■ n i nnni Mi , 

removes ton bundles^ 
othe r 

6 3 

counts again ye s pa 



VI (Student should have paper 

and pencil* Show photograph.) 

(1) If XHESE BUNDLES (point) EACH forms 234 

CONfAIN 100 SO?IOKS AND fHESE (point) 

CONTAIN 10 STICKS EACH, WHITE THE otner.^.,,,.,.,,. 

NUMERAL imiCH WILL SHOW HOW MANY hesitates yea no 
STICKS ARE IN THE PICTURE. ' 

(2) (If 1 correct, show next 

photograph. ) 



DRAW A LINE AROUND THE ONE SYMBOL 
YOU WOULD CHANGE IN YOUR NUMERAL IP 
I PUT TV/0 MORE BUNDLES OP TENS IN 
THE PICTURE® 



circles 4 > 2 

doesn®t kno w 



(3> V/RITE THE CORRECT NUMERAL 
WHICH WILL SHOW HOW MANY STICKS 
ARE IN THE PICTURE NOW! 



writes 254 
Other 



(4) (Shovj next photograph.) 



DRAW A LINE AROUND THE ONE SYMBOL 
YOU WOULD CHANGE IN YOUR NUMERAL 
IP I PUT FIVE MORE STICKS INTO 
THE PICTURE.® 

(5) WRITE THE CORRECT NUMERAL 
WHICH WILL SHOW HOW MANY STICKS 
ARE IN THE PICTURE NOW.® 



(6) (Numeral is now 2JS9. Show 

next photograph.) 

DRAW A LINE AROUND THE ONE SYMBOL 
YOU WOULD CHANGE IN YOUR NTiRlERAL, 
IP I PUT 3 more STICKS INTO THE 
PICTUHB* 

(7) WRITE THE NEW NUMERAL. 



(3) (Show photograiph. > 

OUR PICTURE NOW LOOKS LUE THIS. 
HOW WOULD YOU CHANGE THE PICTURE 
SO THAT THE PICTURE VUL SHOW 
YOUR NUMERAL CORRECTLY? 



circles 234 
can®t do i t 

writes 259 
othe r 

can't write it 



circles 932 

3 and 9 

comment 

correc t 

othe r 

response 



i 



VII (Show photographs and point to 
oach« Exaninsr should have 
paper and pencil «) 

!H1I3 PICTUHE SHOWS BHHBLISS OF 100 
STICKS, fHIS PICfOHE SHOWS fEHS 
BHin]!LES« !DHIS PICiTUltE SHOWS 
INDIVIDUAL SfICKS. 

I WILL WBIfE NUnEHALS ON XHXS 
PAPER AND ITOU ARE fO f ELL NE HOW 
MANY ARE NEEDED FROM EACH PIOfURE 



fO SHOW CORREGfLY SHE NUMERAL. 


correct 


(1) 5 


5 


(2) 3.4 


14 


(?) 22 


22 


(4) 206 


206. 


(5) 353 

(Student dtiould have paper and 
pencil. Oioif first photograph.) 

XHIS IS A PIO!CUBE (point) OF A 
BOItHtE OF 100 S®I(»S. ‘WTiaaii! 
(point) ABS XESS BUHSliBS. wiRfiia 
(point) ABE mpIFISOAL SXKBCS, 


353_ . 


WBZ3S A BUHEBAIi WHI(» WIXL 
BEPBElSSH® ®!tE miHBEB OF STICKS 


■*" JMiva w* -xiu> fUULUWXHU 

PICXOBES. 


correct 


(1) 183 


183 


(2) 105 


105. . - 


(3) 24 


24 




(Show photographs. Cover all 
except top numeral. Each 
numeral is uncovered after 
the preceding one is read.) 



WlB KiLGH NUMERAL AS TWSt ARS 
SHOWN TO XOU. 

correct 

( 1 ) 12 , 306,758 

( 2 ) 1 , 230,675 

( 3 ) 123,067 

( 4 ) 1,230 



incorrect 
(write reading) 





Appendix F 
Place Value 
Abstract 

I (X) COUNT TO TW33KTY-IWO BY 
ONES. 

(a) WRITE A NUMERAL BOR RIVE 
TENS. 



II (Show student sjwbol on the 
eaxd.) 

Bin. USES® THIS SXMBOI. TO 
REBRESENT TEN OBJECTS. HOW 
MANY OBJECTS ABE REPBiiiRiMT'ian 
BY TWELVE 0? THESE SYMBOLS? 



XII (Show student the s^bols,) 

IF THIS ^ SYMBOL REIVtESENTS 
TEN OF THESE SYMBOLS, HOW 
MANY OF THESE CS WOULD BE 
REPRESENTED BY ‘PHBTiai! OF, THEfiTC 
£;.v * AND FOUR OF THESE S ? 

WRITE THE NUMERAL. 



IV (1) TWO SACKS OF PENNIES 
EACH CONTAIN THE SAME 
NUMBER OF PENNIES. ONE 
OF THE SACKS HAS THE 
RENNIES BUNDLED IN BOLLS 
OF FIFTY PENNIES AND THE 
OTHER SACK DOES NOT CON- 
TAIN ANY BUNDLING. 

HOW WOULD YOU DETEmilNE 
HOW MANY lONIES ARE IN 
EACH SACK? 

(2) (If answer is "count"), 

WHICH SACK WOULD YOU 
COUNT FIRST? 



Name 
correct 



numeral 



response 



correct 
other 



numeral 



count 
other,^ 

bundled,.; 
other. 



(Shovf student the symbols.) 

a) IF MCE OF XHESE SIEBOIiS 
& BEPBESEHXS SEE OF iSn 
XHESE SXHBOLS. HOW MAET 
OF SBESE SXHBQLS iSaOO I 
HAVE S^BESEHXEO BY 16 OF 
THESE © AEB i OF THESE 
{S3 I 

(2) WHITE THE NUHEBAIi. 

(3) I WANT TO BEHOVE 100 OF 
THESE . HOW EAHY OF 
THESE ^ BO I NEED TO 
BEHOVE? 

(A) HOW HANY OF THESE GSI ABE 
IiEFT? 



(5> WHITE THE NUHEBAI. 



r-8 



correct 
other 



Busieral 

correct 

other 

correct, 
other 

muaeral. 



VI (1) A ;?T011E ORDEHED GOLF 

BA'^jLS in boxes of 

HIMDHEBS, BOXES OF TENS. 
AND INDIVIDUAL BALLS. 

IF THEt ORDER ONE BOX OF 
HUNDREDS, TV/0 BOXES OF 
TENS, AND FIVE BALLS, 
WRITE A NUMERAL FOR THE 
NUMBER OF BALLS ORDERED. 

(Give student scratclx 
paver. ) 



correct 
other 



(a) THE STORE CALLED AFTER 
HiACING THE ORDER AND 
ASKED FOR TWO MORE BOXES 
OF TENS. CIRCLE THE ONE 
SIMBOL YOU WOULD CHANGE 
TO SIGNIFY HOW MANY THEY 
HAVE ORDERED NOW. 



correct 
other 



WRITE TEE NEW NUMERAL. 



correct 
other 



(4) A BOY WHO IS PACKAGING 
THE ORDER PUT IN SEVEN 
EXTRA BALLS. CIRCLE THE 
ONE SMBOL YOU WOULD 
CHANGE TO SHOW THE NUMBER 
OF BALLS ill the SHIPMENT 
NOW. 



circles 
4 and 5: 
reaction 



(5) WRITE THE NEl'/ NUMERAL. 



correct 
other 









ii 



VII (Lay cards having the 

symbols before student.) 

®HIS SYMBOL REPaESENIS 
TEN OP THESE wd: SYMBOLS, 
THIS SYMBOL /b: IJEPHESSNTS 
ONE HBNDHED OP THESE EXT 
SYMBOLS. ^ 



TELL ME THE SIMPLEST WAY, 
USING NO MOKE THAN NINE OP 
EACH SYMBOL, TO INDICATE, 

(Repeat before each of the 
following; ) 

(1) 5 OP THESE E2 

(2) lA OP THESE 

(5) 22 OP THESE 6ST 

\ 

(4) 206 OP THESE tS 
(5> 35 J OP THESE ^ 



VIII THIS SYMBOL® REPRESENTS 
TEN OP THESE 0 SYMBOLS. 

THIS SYMBOL ^ REPRESENTS 
ONE HUNDRED OP THESE 
SYMBOLS, I WILL PLACE CARDS 
IN PRONT OP YOU AND I WANT 
YOU TO WRITE A NUMERAL 1>/HI0H 
WILL REPRESENT THE NUMBER OP 
THESE ra SYMBOLS THAT I HAVE 
INDICA^D. 

(Give student scratch paper.) 

(1) One hundred eighty- three 

(2) One hundred five 
(p) T\^enty-four 



correctly illustrates 



1 4 

22 _ 

206_ 



comment 



correct 






o 

ERIC 



comments 
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IX I WIMi HEAD TO YOU A HUMBER. 

I WANT YOU TO WHITE A 

HUMERAL WHICH REPRESEHTS 
' THE HUMBER l<ffi[ICH I BEAD. 

(Give student scratch paper.) 

(1) TVJELVE MILLIOH, THREE 
HUHDRED SIX THOUSAHD. 
SEVEH HUHDRED EIPTY- 
EI6HT 

(2) OHE' MILLIOH, Tl.'0 HUHDRED 
THIRTY THOUSAHD, SIX 
HUHDRED SEVEHTY-PIVE 

{j) OHE HUHDRED TWEHTY-THREE 
THOUSAHD, SIXTY-SEVEH 

(4) OHE THOUSAHD, TWO HUHDRED 
THIRTY 

(5) TWELVE 

(6) TWO 



P-5 



correct 



Appendix G 

Behavior Obseri^ation Guide 



Name 

— WP* ■ ■ M l W PI II W II' 



Date 



Description (Appearance, facial expression, attire, posture, motility, voice 

quality, physical handicaps, presence of glasses, handedness, etc.) 



1. Sensory and Motor Proficiency; 

Vision; ^ : ■ 

Hearihg; 

Mhnual Control; 

Markedly Deficient Limited Average or Better 



2. Performance Hate ; 

Ext. Rapi d Rapi d Averag e Slo w Ext. Slow^ 

5^ Orientation to Examination; 

S eems to have complete understanding of nature and purpose of 
examination. 

S hows some insight as to purpose. 

A ccepts the explanation of purpose of examination. 

O ccasional evidence of distorted ideas. 

C ompletely misinterprets situation. 



4. Initial Adjustment; Final Adjustment; 

C ompletely at ease, makes good social contact. 

B etter than average social confidence. 

M ay show some anxiety, but manages to control it. 

R ather anxious and poorly poised. 

E xtremely ill at ease and apprehensive. 

5* Interest; 

E nthusiastic and absorbed. 

D efinitely Interested in the tests. 

S hows an adequate amount of Interest. 

L ack of interest shown. 

C ompletely uninterested. 

6, Cooperation: 

C ooperates enthusiastically — does everything requested. 

C ooperates readily, offers no resistance. 

G enerally good> but may resist certain assignments. 

Somewhat negatlvlstlc. 



Negativlstic and uncooperative, reducing reliability of the test. 






7. Amount of Speech! 

__J{oderate amount of apeech, recognizing limits imposed by test routine. 

Atypical speech pattern, tending toward volubility or . taciturnity, 

- ^ Abnormal amount of speech* e xtreme loq,uacity or extreme 

taciturnity. ~ 

8. Expressive Ability: 

Excellent 

G ood 

A dequate 

B oor 

V ery poor 

9. Attention: 

Ill III attentive to test as to be oblivious to extraneous stimuli, 
undisturbed by extraneous stimuli. 

- M oderately attentive. 

___jQSily distracted by extraneous stimuli or inner preoccupations. 
A lmost impossible to get and hold attention. 

10. Self-Confidence : 

, Extremely sexf -confident, gives replies with assurance. 

— R ather self-confident and assured. 

S omewhat confident, but evinces doubts. 

Definitely inclined to distrust ability. 

uncertainty and vacillation. 

11. Motivation: 

— ^Intensely motivated, but no to such a degree as to reduce efficiency. 
S trongly motivated to succeed. 

— - .Motivated sufficiently to permit fairly reliable evaluation. 

„ Bather unconcerned about performance. 

— - Motivation completely out of proportion to the situation: so 

stx’ong as to render patient over-anxious; e ssentially nll7 

12. Effort: 

— , .Consistently ejqpends maximum energy to attain success. 

w orlas diligently on moat tashs. 

— Strives fot success, though possibly not at full pitch. 

W ofks perfunctorily. 

- - L ackadaisical^ listless, indifferent. 

6-2 
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15. Persistence: 

Dogged persistence^ unable to give up even when failure is obvic 



JPersists even on tasks that are too difficult. 
JPersists for a reasonable length of time. 

JVdmits defeat quickly when difficulty is encountered. 
Anticipates failure -- refuses to try. 






14 . Ability to Shift: 

— ...JBxtreme rigidity, perseveration of ideas. 



Shows difficulty shifting from one idea to another. 

^Adequate amount of flexibility. 

..Shifts too readily; finds it difficult to carry one task to completio 
.Hiought content unstable and fleeting; cannot hold one topic in mind. 



15 » Reaction to Praise and Bncouragement: 

■llS^s^oriblllty'^"””''®®® self-confidence, but still recognizes 

harder, even when approaching maximum ability 



level. 

stimulated to try a bit harder or persist slightly longer. 



Accepts with considerable reserve; any change in motivation 



temporary. 

ShKoved and unimpressed. 



16. Reaction to Failure: 



Adversely affected, manifesting emotional reactions, offering 
rationalizations and excuses, etc. 



Aomewhat upset by failure, tends to magnify it. 

disappointment, but accepts it realistically as some- 
thing to be expected. 

Aess disturbed than would be expected under the circumstances. 
JOBnconcerned; no observable reaction. 



17 • Self -Cr it ic ism : 

M arkedly hypercritical. 

,S^ 0 W 8 a general tendency to be overcritical. 

A ppraises performance accurately. 

-,i Shows a tendency to overrate performance. 
Decidedly uncritical and naive. 










l8. Nlscellaneoufl Indicators: 

.^Inappropriate laughter and private jokes. 

Irrelevant and bizarre verbalizations. 

-— T engentlal thinking. 

E aaotlonal outbursts « 

H alluclnatlotiB . 

B uphoria . 

F lat affect. 

j Pbrsonal associations. 

— S peech blocking. 



19. 



Representativeness of Results: 



Gbtalned results definitely not Indicative of 
capacity. 



patient's true 



JResults on most tests contaminated and not optimum. 

^Some results satisfactory, others contaminated. 

Jtome doubt as to complete representativeness of results. 

^ ‘ MllaWe sample of 



patient 



20. Comments : 
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How I See M(yeelf and Ify family 



We would like very imich to know bow you feel about youra ^^f 
dod your faaiily. Would you pleaae take the paper you have been £Xven, 
write yomr name at the top, then briefly tell ua bow you feel about 
thi^ja. We would like to know how you feel about youraelf, what kind 
of thinga you like to do and like to think about, and to tell m 
what your mother, father and brothera and aiatera are like Knowing 
theae thinga will make it eaaier for ua to underatand how you learn 
80 that we can help other pupila to learn better* 






